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The aircraft carrier is an anomaly, the most vulnerable of war- 
ships and also the most powerful. As late as 1940 she was regarded 
by many naval men as ancillary to the battleship, yet only five 
years later she outclassed the battleship in importance. Thirty 
years after that, the carrier’s own future is under discussion, and 
many feel that she is a doomed dinosaur. 

Even during World War II the latest carriers cost as much to 
build and needed more men to man them than a battleship. Today 
the cost of the Carl Vinson, Eisenhower and Nimitz averages out 
at about 2 billion dollars each and they need over 6000 men 
apiece. 1 

The aircraft carrier is a hybrid creation which enables Man to 


conquer both sea and air simultaneously. The sea forms two- 
thirds of the Earth's surface and when Man learned to control 
the use of that sea, great power passed into the hands of those who 
achieved control. The conquest of the air also promised power to 
anyone who could exert the most influence, but the sea proved to 
be intractable, for its distances were too much for the first 
aircraft. There were other problems too, and even today's long- 
range aircraft find peculiar problems when operating at any 
distance from land. The air may be indivisible, but the oceans 
have proved baffling to many land-based air forces, and will 
continue to do so. 

The first aircraft carriers did not take long to appear and their 
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potential was realized very quickly. Even in the late Nineteenth 
Century some balloonists talked of using captive balloons from 
ships. From the moment that the Wright brothers made their 
first flight, therefore, the question of how to use powered aircraft 
from ships was bound to be pursued. When Clement Ader 
published his L’Aviation Militaire in 1909, he talked of the 
indispensable need for a ship to operate aircraft. 

The naval requirement for aircraft stemmed from one basic 
requirement which -had been valid since Nelson’s day: recon- 
naissance. There is a practical limit to visibility with the naked 
eye and even a lookout at the tallest masthead, using the most 
powerful binoculars or telescope, could not see more than 40 
miles in perfect conditions. To provide the vital information 


Below: The first shipboard landing was carried out by Eugene Ely, 
flying a Curtiss pusher biplane, on a platform built over the stern of 
the cruiser USS Pennsylvania on 18 January 1911. 


Above: Ely prepares to take off from the Pennsylvania after his 
hazardous landing. 


about enemy movements ‘scouting’ cruisers had to be stationed 
in patrol lines, near enough to remain in visual contact with one 
another to be able to pass signals. The invention of radio had 
helped to reduce the dependence on visual signalling, but there 
was still the problem that an individual ship could not hope to 
find anything outside her limit of visibility. 

In 1910 the US Navy gave permission to fly an aircraft from a 
warship and in November that year work started on the new 
light cruiser Birmingham to install a platform over her bows. 


Below: Ely’s biplane leaves the Pennsylvania’s improvized flight deck 
on 18 January 1911. 


Early on 14 November 1910 a Curtiss pusher biplane piloted by 
Eugene B Ely was hoisted aboard the USS Birmingham, ready 
to roll down the 83-foot long wooden platform built over her 
forecastle. The Birmingham duly steamed out of Hampton Roads 
into Chesapeake Bay and in the middle of the afternoon the 
weather cleared enough to allow the trial to begin. As the cruiser 
ploughed steadily on at 10 knots Ely raced his engine and started 
to roll down the ramp. Despite some damage to the propeller the 
aircraft began to climb clear of the ship and vanished into the 
drizzle. The world’s first flight from a ship was a success. 

The effect on the Navy was instantaneous. Ideas flooded in for 
launching platforms on the gun-turrets of battleships, and other 
novel concepts, but the main result was that in December the US 
Navy’s first pupil pilot, Lieutenant Theodore G Ellyson was 
chosen to be trained by Glenn Curtiss. 

The next step was for Ely to land on the big cruiser Pennsyl- 
vania. This was a much harder operation, and the risks were 
considerable. A platform nearly 120 feet long was erected over 
the cruiser’s stern, sloping from the mainmast back aft. Ely was 
to touch down on this deck while the ship was under way, 
allowing the speed of the wind over the deck to give him better 
control. His plane had no brakes but a crude ‘arresting’ gear of 
22 wires weighted with sandbags was provided. 

On 18 January 1911 the weather in San Francisco Bay was 
poor and as the Pennsylvania’s captain also felt that his ship had 
too little room to maneuver, the ship remained at anchor with 
the wind behind her. This was the worst possible combination for 
any pilot but Ely flew out to the ship, making a low approach to 
her stern. He pulled the plane up just short of the platform and 
then cut the engine; his momentum and the tail wind took him 
right over the first 11 cross wires before the hooks on his under- 
carriage engaged, bringing him to a stop in 30 feet. 

Eugene Ely’s feat marked the first quickening of naval 
aviation, but the high hopes were premature. For one thing Ely 
was a well-trained exhibition pilot, a ‘stuntman’ who was pre- 


pared to gamble his life in a highly dangerous landing. It would 
be a long time before the US Navy would have sufficient pilots 
and aircraft to be sure of repeating his performance every time. 
For another the aircraft itself was still at a crude stage of 
development, with no means of communicating with the ground 
or of conveying anything more lethal than a hand grenade. This 
helps to explain why the next step was away from landplanes 
capable of landing on decks, towards development of the sea- 
plane, also called the floatplane or hydroaeroplane. This was 
either a specially designed aircraft with floats or a landplane 
fitted with airbags around its wheels to permit it to float on 
water. Having been launched from a ramp as before, the float- 
plane would land on the water close to its parent ship and then be 
hoisted back on board by crane. This was done in February 1911 
and a month later Congress voted 25,000 dollars for the Navy to 
allow aviation experiments to continue. A series of giant strides 
had been taken inside a year. Photographs had been taken from 
aircraft, they could stay aloft for several hours and it had been 
proved that floatplanes could be recovered in a moderately 
calm sea. 

By April 1914, when the United States became embroiled in yet 
another dispute with Mexico, the US Navy had 12 hydroaero- 
planes, and six of them were sent to Vera Cruz to provide recon- 
naissance. They were carried on board the battleship Mississippi, 
and they provided valuable scouting for the landing parties. 

Meanwhile the Royal Navy was also becoming enthusiastic 
about naval aviation. Captain Reginald Bacon, one of the Navy’s 
most talented technical officers, had been sent to Reims in 1908 
to report on an international aviation exhibition and the follow- 
ing year he was appointed to a Government advisory committee. 
In 1909 the building ofa rigid airship for the Navy was authorized, 
and another gifted technician, Captain Murray Sueter, was 
appointed Inspecting Captain of Airships. 

The reason for the British bias towards airships at this stage is 
not hard to deduce. Across the North Sea was Britain’s arch- 
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rival, Germany, building a fleet of dreadnoughts clearly intended 
to match the Royal Navy’s in size, and Germany was the world’s 
leading builder of airships. It seemed a logical aim to keep abreast 
of Count Zeppelin’s developments, although as we shall see later, 
the answer to the airship lay elsewhere. 

Permission was given shortly afterwards for five officers to 
train as pilots, and the first British waterborne takeoff was made 
by Commander Oliver Schwann on 18 November 1911, although 
he crashed while trying to land on water. It was left to Arthur 
Longmore to achieve success two weeks later in a Short S.27. 
Lt Charles Samson was keen to emulate Eugene Ely and flew 
off the forecastle of the battleship HMS Africa on 10 January 
1912; he then repeated the feat at a naval review at Weymouth 
the following May, from the battleships Hibernia and London. 

May 1912 was a turning point in British naval aviation. In that 
month the influential Committee of Imperial Defence called for 
the establishment of an aviation service. The service was to be 
called the Royal Flying Corps, but there were two separate army 
and naval wings, but within two years the naval wing was 
renamed the Royal Naval Air Service. 

At the end of that year the Admiralty took a further step by 
ordering the old light cruiser Hermes to be converted as a 'parent 
ship' for naval aircraft. This involved fitting her with platforms 
forward and aft for launching and stowing. The brash young 
First Lord of the Admiralty, Winston Churchill, showed par- 
ticular interest in naval aviation, and even intervened to ban the 
clumsy term hydroaeroplanes; he much preferred the simpler 
'seaplanes' and the name has stuck. | 

The Hermes took part in the Annual Maneuvers in 1919. So 
successful was the old cruiser that plans were approved to buy a 
mercantile hull on the stocks and convert her to a proper sea- 
plane carrier capable of accommodating ten seaplanes. 


Below: Lt C R Samson RN flew this Short S.27 floatplane from 
HMS Africa on 10 January 1912. 


10 


When war broke out in 1914 the British Government immedi- 
ately ordered the dispatch of nearly all the Army’s aircraft to 
France, soon to be followed by a squadron of RNAS seaplanes 
under Samson. The new carrier Ark Royal was not yet ready, but 
to get seaplanes to sea the Admiralty requisitioned three cross- 
Channel steamers for conversion. They were fast, which met the 
principal requirement, and with the promenade and boat decks 
cleared there was room for a large canvas hangar and cranes to 
handle four seaplanes. In response to a request from the Grand 
Fleet a larger and faster ship was also bought, the old record- 
breaking Cunard liner Campania. 

It was not long before Winston Churchill prodded the 
Admiralty into planning a bombing raid on the Zeppelin sheds in 
Cologne and Dusseldorf. The raid, on 8 October 1914, destroyed 
not only a shed but the Zeppelin inside, for the loss of one air- 
craft. Flushed by this success the Royal Navy decided on some- 
thing much more ambitious, an attack across the North Sea on 
the German base at Cuxhaven. This meant using the three new 
carriers Empress, Engadine and Riviera, each with three sea- 
planes embarked, and a large screening force of light cruisers, 
destroyers and submarines. 

Four seaplanes reached Cuxhaven safely, but found low cloud 


obscuring the Zeppelin sheds. The crews of three seaplanes were 
rescued by a submarine and the fourth was interned in Holland. 
The failure of the Cuxhaven raid did not discredit the concept of 
seaplane carriers, however, and the Admiralty pressed ahead 
with the conversion of more ships. 

Naval aviation by November 1918 had reached a crossroads. 
Many ideas had been tested and others were ready to be tried, 
but the pace of development was to be checked sharply. While the 
War lasted no expense was spared in testing new concepts, but in 
peacetime not only would the civilian authorities be unwilling 
to sanction expenditure on untried-ideas but in addition there 
would be fierce opposition from traditionalists in the services. 
There would also be a vociferous new lobby for land-based air 
power, seeing naval aviation as a rival to its claims for money. 


Below: At the end of World War I HMS Furious had a flying-off deck 
forward and a landing-on deck aft, but the latter proved to be 


unusable. 
Right: A Fairey floatplane mounted on HMS Slinger’s experimental 


catapult. 
Below right: A Sopwith 14 Strutter takes off from HMS Australia’s 


turret platform. 
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The British held a commanding lead in naval aviation at the end 
of the war in 1918 but they had already made a disastrous 
decision. Following two damaging daylight raids on London in 
1917 the Cabinet had panicked, and had decided to unify both air 
forces. A new Air Ministry was formed in November 1917, 
followed by the formation of the Royal Air Force on 1 April 1918, 
the world's first independent air service. 

The Admiralty realized the dangers of losing control over 
naval aviation, and in 1924 the Fleet Air Arm was reestablished 
within the RAF as a branch in its own right. Senior RAF officers 
particularly Trenchard became increasingly concerned to safe- 
guard the independence of the Royal Air Force, and in their zeal 
they fastened on the role of strategic bombing as the main or even 
the only role. The debate on air power became more and more 
unreal, with parrot-cries of 'the bomber will always get through' 
— from which followed the logical conclusion, that there was no 
point in building fighter aircraft! At every turn the politicians 
and press were bombarded with claims that every ship would be 
blown out of the water by high-level precision bombing. 


The US Navy also had its fair share of problems. After the 
Armistice the Army aviator Brigadier-General William Mitchell 
started to agitate for an independent air force along the lines of 
the Royal Air Force. The first practical bombing tests were 
carried out by the US Navy in November 1920, when the old pre- 
dreadnought battleship Indiana was subjected to a series of 
tests. She was first loaded with aircraft bombs placed in vital 
positions on board, and then attacked with dummy bombs. Billy 
Mitchell had been invited to watch the tests, and he was delighted 
to see that the old battleship sank, but what he would not admit 
was that the on-board detonations had sunk the ship, because 
the air-dropped bombs had been dummies. What was equally 
relevant was that the Indiana was a small and obsolete warship, 
never intended to withstand aerial bombardment. 

Mitchell continued to agitate publicly for a separate air 
department, and the US Navy Department was put under strong 
pressure from Press and Congress to give the aviators a chance 
to prove their point. The-Navy agreed to stage a series of tests. 

On 21 June 1921 the first test began, with three Navy flying 
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boats attacking a U-Boat. Next it was the turn of the old battle- 
ship lowa, a contemporary of the Indiana; she was attacked by 
Navy aircraft with dummy bombs. The destroyer G.102 and the 
light cruiser Frankfurt were both sunk by heavy bombing. 

The three ships sunk so far had either been very old or small, 
but the final test was to be against a modern battleship, the 22,800- 
ton dreadnought Ostfriesland. On 20 July Navy and Marine 
Corps aircraft dropped 34 light bombs on the Ostfriesland of 
which six hit. An inspection should have followed, but without 
warning six Army bombers arrived on the scene and dropped a 
number of 60015 bombs, of which only two hit. This time the 
inspection was carried out properly and the ship was found to 
have no appreciable damage between decks. Next day eight Army 
bombers each dropped two 10001b bombs and scored six hits, but 


the inspecting team reported that the ship was still seaworthy. 
The Army bombers returned in the afternoon, this time armed 
with 20001b bombs, the biggest in the world. One bomb bounced 
off, two missed and the fourth hit. Even so the Ostfriesland took 
the rest of the day to sink, with no fire-parties or damage-control 
parties to control the flooding. Nor had the ship put up any sort 
of resistance, even by maneuvering to avoid the bombs, for she 
was an inert hulk. But these points did not matter, for as Mitchell 


Above: After World War I HMS Furious was reconstructed as a 
flush-decked carrier. She remained in service until 1945. 

Below: The sinking of the former German battleship Ostfriesland by 
US Navy and Army aircraft in 1921 was a powerful propaganda 
victory for the advocates of air power. 
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boasted, he had sunk a battleship by air attack, and had ‘proved 
the ability of aircraft to destroy ships of all classes on the surface 
of the water.’ 

Mitchell had done a great deal of good, and in the long run 
assured the future of the carrier, but he had also done a great 
deal of harm. He focused attention, not only in the United States 
but elsewhere, on high-level precision bombing at the expense of 
torpedo attack. All the experience of World War II and since has 
shown that no major warship of any navy has been sunk by high- 
level free-fall bombs while under way. In World War II the RAF's 
faith in high-level bombing proved totally misplaced, as did that 
of the Italian Regia Aeronautica. Only those air forces which 
showed an interest in dive-bombing and torpedo-dropping 
achieved any significant results. 

In 1922 the Washington Naval Disarmament Treaty reduced 
the number of battleships building in Japan and the US. The 
result was that the United States and Great Britain agreed to 
retain 15 capital ships each, Japan accepted a limit of nine and 
France and Italy accepted a total of five ships each. Largely as a 
sop to their wounded pride the navies concerned were allocated 
tonnage totals for aircraft carriers, 135,000 tons to the US and 
Great Britain, 81,000 tons to Japan and 60,000 tons to France and 
Italy. This was specifically to permit the British, Americans and 
Japanese to convert cancelled hulls to avoid unemployment in 
their shipyards, but it provided the excuse to build carriers at a 
time when funds would have been extremely hard to find. 

The fine print of the Washington Naval Disarmament Treaty 
also provided the first formal definition of an aircraft carrier; a 
warship with a standard displacement in excess of 10,000 tons 
but not more than 27,000 tons, designed for the specific and 
exclusive purpose of carrying, launching and landing aircraft, 
with guns no bigger than eight-inch caliber. As a special excep- 
tion the Japanese and Americans were each permitted to convert 
two carriers of 33,000 tons to make use of existing hulls. These 
were the rules which were to govern carrier design for nearly 
two decades, and only Pearl Harbor would sweep them aside. 


Right: A formation of Blackburn Baffin torpedo-bombers fly over 
HMS Furious in the mid-1930s. 

Below and below right: The bombing trials carried out against the 
Ostfriesland were in many ways unrepresentative of operational 
conditions. 


7 rer en 


16 


When the British ultimatum to Nazi Germany expired on 3 
September 1939 the strategic situation remained very much what 
it had been at the beginning of the previous conflict. The Home 
Fleet was based in the Orkneys at the same base in Scapa Flow, 
guarding against a German attempt to break out into the 
Atlantic, while defense of the Mediterranean was largely left to 
the French Navy. The main difference was the. existence of air 
power, and there were many who looked to German and Italian 
shore-based aircraft and submarines to wipe out the traditional 
British advantage of a superior fleet. 

First events seemed to bear this out. On 14 September the new 
carrier Ark Royal was operating west of the Hebrides when her 
lookouts spotted the tracks of torpedoes passing astern. Her 
destroyers counter-attacked and sank U.39 but the carrier had 
been lucky to escape. Three days later the Courageous paid the 
penalty when U.29 scored three torpedo hits and sent her to the 
bottom. The remaining carriers were immediately withdrawn, 
for big fleet carriers were not suited to such work. 

The German invasion of Norway in April 1940 provided the 
aircrews of the Home Fleet carriers with invaluable experience. 
The first into battle was the Furious, which had landed her 
aircraft for intensive training. Pausing only to embark two 
Swordfish torpedo-bomber squadrons, she sailed from the Clyde 
on 9 April, two days after the invasion, and two days later her 
aircraft made their first air strike, an unsuccessful attack on a 
destroyer. S 

Although the Ark Royal and Glorious arrived to relieve the 
strain on the Furious, there was little they could do to reverse 
the trend of events ashore. The collapse of the Norwegian 
Campaign was inevitable, for already the Battle of France had 
been lost. On 7 June the Glorious was ordered to recover the 
surviving RAF Gladiators and Hurricanes from Bardufoss. 
Despite the fact that none of the pilots had ever landed on a 
carrier, all landed safely. But next day the unlucky Glorious was 
intercepted by the battle-cruisers Scharnhorst and Gneisenau 
west of Narvik. With her deck still crowded with the Gladiators 
and Hurricanes there was no time to fly off a strike of Swordfish 
before 28-cm shells started to fall on the flight deck from a range 
of about 28,000 yards. By about 1720 hours the carrier was 
burning, and twenty minutes later she rolled over and sank. ">, 
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The Ark Royal emerged from the Norway debacle with a 
considerable reputation for efficiency. She had already become 
well-known to the public, both in England and Germany, as the 
German propaganda broadcasts plaintively repeated the 
question, ‘Where is the Ark Royal?’ As early as October 1939 a 
Luftwaffe pilot had been awarded the Iron Cross for sinking her, 
and the question became a British catch-phrase. 

The inherent flexibility of the carrier was amply demonstrated 
when Swordfish from Ark Royal attacked targets in Sardinia and 
her Skuas shot down shadowers. This provocation was not 
enough to stir the Italian Fleet to defend what Mussolini had 
claimed as Mare Nostrum. 

Life was, however, becoming uncomfortable for the Italians 
with a hostile aircraft carrier in the Mediterranean. The Eagle 
had been refitted at Singapore and was sent to join Admiral 
Cunningham’s Mediterranean Fleet at Alexandria. On 9 July 
1940 the Mediterranean Fleet encountered the Italian Fleet in 
the Battle of Calabria, during which the hard-worked aircrews of 
the Eagle had to shadow the enemy, spot for the battleships, 
defend their own ships against high-level bombing and try to 
mount strikes against the Italian ships. Not surprisingly, they 
failed to slow down the Italians, who were lucky to escape with 
minor damage, but the determination shown by the Eagle’s pilots 
convinced Cunningham that he could take the offensive with a 
modern carrier. 

Cunningham’s request was granted and on 30 August the 
brand-new armored carrier Illustrious and a powerful escort left 
Gibraltar. Her air group was small, only 15 fighters and 18 
bomber aircraft, but she had one of the first air-warning radars, 
and this gave her a big advantage in fleet defense as she could 
detect and track hostile aircraft and give her aircraft time to 
gain altitude. 

With Illustrious under his command Cunningham could now 
take the offensive, and the Eagle and Illustrious rampaged 


Top right: The British aircraft carrier Illustrious. 

Above right: A Sea Hurricane fighter is lifted by elevator to HMS 
Argus' flight deck. 

Above left: A Blackburn Skua dive bomber moments before 
touchdown. 

Below: An Albacore leaves the flight deck of HMS Victorious. 
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through the central Mediterranean, bombing airfields, hitting 
shipping between Italy and North Africa and mining harbors. 
But these were only pinpricks, and Cunningham and his staff 
were eager to implement a plan formulated at the end of the 
previous war, a torpedo strike against a fleet in harbor. The plan 
was to attack the main fleet base at Taranto on Trafalgar Day, 
21 October. But a fire broke out in Illustrious’ hangar while her 
air group had been flown ashore for maintenance, and then 
Eagle’s fuel-supply started to give trouble, a legacy of previous 
damage from near-misses. The damage to Illustrious was not 
serious, and so it was decided to transfer Swordfish and crews 
from Eagle to strengthen her air group for the attack. Illustrious 
finally mustered a total of 21 Swordfish, 14 Fulmars and four Sea 
Gladiators for the attack, now scheduled for the night of 11/12 
November. 

The Swordfish took off for the attack on Taranto in two waves 
an hour apart. The coordination of the attack was good, with 
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flares dropped to illuminate the anchorage and dive-bombing of 
subsidiary targets to create a diversion. Two 18-inch torpedoes 
ripped into the new battleship Littorio and a third hit the Conte 
di Cavour. An hour later the second wave of eight aircraft 
arrived, and they hit the Littorio a third time and damaged 
another battleship, the Duilio. The subsidiary attacks were also 
successful as oil storage tanks were set alight and the seaplane 
base was wrecked. 

The powerful Littorio was out of action for more than six 
months, the Duilio would not be fit for action inside eight months, 
and the Conte di Cavour proved to be beyond repair, all for a 
total of 11 torpedoes and the loss of two Swordfish. But the biggest 
blow was to Italian morale, for half their fleet was out of action. 
The surviving heavy units were withdrawn to more northerly 
bases, and were ever afterwards handled with great caution. 

The pressure from the Mediterranean Fleet and Force H on the 
Italians was now so severe that the Germans were forced to lend 
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Below: HMS Ark Royal, which was launched in 1937, was the Royal 
Navy’s most modern carrier at the outbreak of World War II. She is 
pictured with a formation of Fairey Swordfish. 
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Above: A map of the FAA’s attack on Taranto. 


a hand. Fliegerkorps X, a special force of Ju 87 Stuka dive- 
bombers trained to attack shipping, was moved to Sicily in 
January 1941 with the specific task of sinking the Illustrious. 
What followed was an outstanding example of a coordinated 
attack catching the defense off balance. When the carrier was 
sighted about 55 miles west of Malta a pair of Italian torpedo- 
bombers made a feint attack to draw off the air patrol of four 
Fulmars. The British fighters took the bait and pursued the 
Italians for 20 miles, but another attack was developing, in the 
opposite direction and at a height of 12,000 feet. Although 
another four Fulmars were ‘scrambled’ they had no hope of 
intercepting this new force, Stukageschwader 1 and Stuka- 
geschwader 2. 

Illustrious paid dearly for her over-confidence. Within ten 
minutes six bombs of various sizes hit her. Three hits forward did 
relatively little damage, but two of the three bombs aft nearly 
sank her, hitting the after lift and starting serious fires in the 
hangar. With her steering gear crippled the carrier was a sitting 
duck for further air attacks, but her armored deck had limited 
the extent of the damage, and when the steering was repaired she 
was able to shape a course for Malta. The fires continued to burn 
and the engine rooms were filled with smoke and fumes, but she 
worked up to 18 knots and even managed to avoid most of the 
subsequent dive-bombing attacks. With a fierce AA barrage from 
two battleships providing some protection, the battered Illustri- 
ous finally crawled into Malta late that night. The fires were not 
extinguished for another five hours, but she had survived the 
worst punishment, and was ready for the voyage to Alexandria 
by 23 January. From there it was a relatively quiet trip to 
Norfolk, Virginia, by way of the Suez Canal for massive repairs. 

The Mediterranean Fleet was now without an armored carrier 
but the second of the Illustrious class, HMS Formidable had just 
completed her work-up. On 10 March she passed through the 
Suez Canal and joined the Fleet. The effect was immediate: on 
28 March Cunningham was at sea with his fleet, hunting for the 
Italians. In the afternoon came the exhilirating news that one of 
the Formidable’s torpedo-bombers had scored a hit on the 
battleship Vittorio Veneto, and that her speed had dropped to 
eight knots. 

Cunningham pushed his ships forward at maximum speed in 
the hope of catching the crippled battleship. What nobody knew 
was that although the Vittorio Veneto had managed to effect 


some repairs and had increased speed to 19 knots, an Albacore 
had managed to torpedo the heavy cruiser Pola at dusk. Thanks 
to the efficient air patrol of the carrier's Fulmars, the Italian 
Admiral Iachino had no idea of the whereabouts of the British 
main fleet and he felt safe in ordering the Pola's sisters, the Fiume 
and Zara to turn back with an escort of two destroyers to try and 
help her. The result was the Battle of Cape Matapan, in which 
the three hapless Italian cruisers were surprised by Cunning- 
ham's three battleships and destroyed. But the credit was 
entirely due to the Formidable, whose air-crews had accom- 
plished all that was asked of them; they had found and im- 
mobilized the main enemy units, they had defended their own 
fleet and had denied intelligence to the enemy. 

This was the zenith of British carrier operations, for events 
were in train which would all but sweep them from the Mediter- 
ranean. The Formidable was badly damaged during the battle 
for Crete, this time by Stukas from North African airfields. Her 
damage was less extensive than Illustrious’, but she too had to go 
to the United States forrepairs. Thereafter shortage of spares and 
unsuitable aircraft meant that Eagle and Ark Royal made 
considerably less impact on operations than they could have. 

Events had taken an even more serious turn in the North 
Atlantic. On 22 May news was received that the new battleship 
Bismarck had sailed from Bergen, bound for the shipping routes 
of the North Atlantic. Immediately the newly-commissioned 
carrier Victorious, was told to prepare a torpedo strike using 
nine Swordfish and six Fulmars. 

On 24 May it was learned that the Bismarck had sunk the 
battlecruiser Hood and had shaken off the battleship Prince of 
Wales. It was imperative that some effort be made to slow her 
down and at about midnight nine Swordfish from Victorious 
attacked. By outstanding luck they had managed to score a single 
hit amidships, but what demanded even more skill and a large 
measure of luck was to find the carrier again and land safely. Yet 
it was all in vain, for the 18-inch torpedo could do no more than 
inflict superficial damage on a battleship's main belt and the 
Bismarck was only shaken by the blast. 

There was one more trump to play, the Ark Royal which was 
steaming north at full speed. As soon as the position was re- 
ported by a Catalina flying boat on the morning of 26 May she 
was ready to fly off a strike of Swordfish. Unfortunately the first 
strike of 15 Swordfish mistook the cruiser HMS Sheffield for the 
Bismarck in thick visibility, and attacked her with torpedoes. 
The weather was so bad during the attack that the torpedoes 
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plunged, detonating their sensitive magnetic fuses. Eleven 
torpedoes were fired at the Sheffield and although the cruiser was 
somewhat affronted at having to dodge ‘friendly’ torpedoes she 
was able to signal to the Ark Royal that several of them dropped 
had detonated prematurely, and to signal sardonically to the 
Swordfish, ‘Thanks for the kippers.’ It was then an easy matter 
to rearm the Swordfish for a second strike, using a contact 
setting for the torpedoes. 

This time the Swordfish made no mistake, and they picked up 
the target on their own radar, attacking individually. Despite 
fire from a flak-battery of 68 guns ranging from 105mm down to 
20mm the biplanes lumbered on, seeming to fly almost into the 
Bismarck’s superstructure in some cases, to make sure of drop- 
ping their torpedoes at the right point. Miraculously they 
escaped the hail of tracers and shell-fragments and dropped 13 
torpedoes. One hit the main belt, as before, and did little damage, 
but the second hit right aft and wrecked the rudders. This single 
hit made the German ship impossible to steer, and sealed her 
fate. Next morning the final gun-duel began between the 
Bismarck and the two battleships of the Home Fleet which 
finished her off. 

The Ark Royal returned to the Mediterranean, where she 
fought in the repeated attempts to get aircraft and supplies into 
Malta. Her luck finally ran out on 13 November 1941; she was 
less than 50 miles from Gibraltar when U.61 slipped through the 
screen and hit her on the starboard side with a single torpedo. 
She started to list, but there was every reason to hope that she 
could be towed to safety, but the pumps failed to keep pace with 
the flooding, and next day it became clear that she was going to 
go down. Finally she gave up the struggle after staying afloat for 
14 hours, less than 30 miles from Gibraltar. 


Above left: The British escort carrier HMS Campania served with 
Arctic convoys from mid-1944. An Albacore is shown aboard HMS 
Victorious, with Fulmar fighters parked behind. 

Left: A Swordfish from HMS Indomitable drops a sleeve gunnery 
target onto the deck of the parent carrier during exercises in June 1942. 
Below: A formation of Seafires over Indomitable. This naval version of 
the Spitfire was not a very successful fighter. 
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The lesson of Taranto had been studied with great interest by the 
Japanese. It put the finishing touches to their plans for dealing 
with the American Pacific Fleet, which had been a long time 
maturing. 

The arguments for a surprise attack on the American Fleet 
were strong ones. There was the disparity in numbers; major 
reductions in American strength were needed to put the two 
surface fleets on an equal footing. The clinching argument was 
the need to keep the war short, to prevent America from mobiliz- 
ing her industrial might. 

As everyone knows the attack on Pearl Harbor was a devastat- 
ing success. Taken completely by surprise, the US battleships 
were rapidly put out of action. The Arizona blew up, the Okla- 
homa capsized, the California and West Virginia sank in shallow 
water, and the Nevada, Maryland, Tennessee and Pennsylvania 
were all more or less seriously damaged. A second strike de- 
stroyed numerous aircraft on the ground and caused many 
casualties; a third strike might have inflicted further damage on 
the ships but the cautious carrier admiral would not allow it. 

However disastrous Pearl Harbor was a milestone in the 
history of American carrier-warfare. Without a battle-fleet there 
was no longer any possibility of ‘battleship tactics’ taking 
precedence over pure ‘carrier tactics’, for there was no other way 
of taking the offensive against the Japanese. Henceforward the 
Americans would have to base everything on the carrier task 
force rather than the battle-line, an idea that had been tried out 
but had never been official doctrine. 

However all this was hidden at the time and for nearly six 
months after Pearl Harbor it seemed as if the Japanese were 
unstoppable. The next target was the Philippines, for which the 
Ryujo and four seaplane carriers were allocated. No carriers 


Above left: Japan’s superb Zero carrier fighter. 
Left: Battleship Row under dive bomber attack. 
Below: The battleship Nevada ablaze. 


were provided for the fleet covering the invasion of Malaya, for 
the slender British naval forces had no carrier with them. The 
capital ships Prince of Wales and Repulse were sunk with 
relative ease by shorebased torpedo-bombers as they had not 
even a vestige of shore-based air support. 

As soon as the fast carriers got back into action they struck at 
the East Indies. On 20 January they struck at Rabaul in New 
Britain from their new base at Truk in the Carolines. Despite 
heroic efforts by the Australian defenders, which caused Nagumo 
to order a second strike, Rabaul was invaded three days later. 
The Hiryu, Soryu and Zuiho covered the invasion of Ambon, 
while Ryujo’s aircraft attacked a force of American, Australian, 
British and Dutch cruisers off Sumatra. On 15 February the fast 
Carrier Division 1 struck ‘at Australia itself, with an attack by 
188 aircraft on Darwin and Broome on the North coast. 

The only Allied carrier in striking distance of Java, the veteran 
USS Langley, was transporting aircraft. She was caught by the 
land-based bombers on 26 February and was sunk en route to 
Tjilatjap with crated fighters on board. From 1 to 3 March the 
Japanese carrier aircraft roamed at will, sinking warships and 
merchant ships trying to escape to Australia. Three destroyers, 
less than 100 naval aircraft and a number of transports and naval 
auxiliaries was a small price to pay for the oil, rubber and mineral 
wealth of the Philippines, Malaya and the East Indies. 

On 26 March Nagumo's carriers went on the rampage again. 
This time it was the turn of the British in the Indian Ocean as the 
Akagi, Hiryu, Soryu, Shokaku and Zuikaku struck at the Royal 
Navy's main base at Trincomalee and Colombo. There was on 
paper a balanced Eastern Fleet to defend India and Ceylon, three 
carriers and five battleships under Vice-Admiral Sir James 
Somerville. Two of the carriers were modern but the Hermes 
carried only a dozen Swordfish. The Formidable had 16 modern 
fighters, while the Indomitable had 21, scarcely enough to defend 
against the Japanese, let alone escort an attack. Nor were the 
battleships any sort of match for the Japanese surface fleet. 


24 


es US AIRFIELDS First 
0 MILES 8 Wave 


ida 
0 KILOMETRES 12 (Fuchida) 


0740 hrs 
7 Dec 1941 


0945 hrs 
Japanese attacks 
end 


p 
a 
$ 
দু 
ঠি 
E 
+$ 


1aquog-opadio 10: 


Above: A map of the Japanese attacks on Oahu. 
Above right: A map of the Pearl Harbor base. 


Below: Vice-Admiral Chuichi Nagumo commanded the carrier force 


which attacked Pearl Harbor. 


\ 
1 Second 


Wave 
1 (Shimazaki) 


T 0850 hrs 


My 
Wj gs SARUN 5 
SC YY d d At 
7 MU غ2‎ 4 Blue 
e ل‎ phoenix 


Y j ee 
5 Detroit ny d tend 


ZO A Solace 
x iA a Allen, 
Medusa 2 Utah Chew 


9 angie 
Curtiss Nevada 
izona ZA 


` Ariz 
Ford Island Tennessee 4 Vestal 
Maryland) W Virginia 
& Oklahoma ^£ 


California g sho 


Downes 


Oil storage tanks 5 
i 00 9 
Minesweepers y SSES S 3 
© 0880 
Pearl Harbor 


Somerville intended to stay out of reach by day and only to 
close with the Japanese by night, using the advantage of radar. 
He also had the advantage of having a new base in the Maldive 
Islands, nearly 500 miles west-south-west of Colombo, whose 
existence remained secret. 

Unfortunately the plan went wrong. When Nagumo’s carriers 
failed to show up at the estimated time on 2 April Somerville 
interpreted it (somewhat optimistically) as evidence that 
Nagumo had withdrawn in the face of his concentration. He 
therefore sent his Fast Division, the two armored carriers and 
the battleship Warspite, to refuel at Addu Atoll in the Maldive 
Islands, leaving the Hermes and two destroyers in the vicinity of 
Trincomalee. He was thus caught on the wrong foot when the 
Japanese arrived over Colombo on 5 April. Damage to the port 
was relatively light, but the heavy cruisers Cornwall and 
Dorsetshire, hurrying south to Addu, were sunk by dive-bombers 
from Akagi, Hiryu and Soryu. 

The Eastern Fleet was caught out of position again three days 
later. While it was refuelling Nagumo’s carrier-aircraft struck at 
Trincomalee, on the other side of Ceylon. As at Colombo, there 
had been sufficient warning from reconnaissance aircraft to 
disperse shipping and so comparatively light damage was done 
to the base. But a second wave of aircraft was held back when a 
floatplane from the battleship Haruna sighted HMS Hermes and 
a number of ships, only 65 miles from Trincomalee. Within two 
hours 85 dive-bombers sank the Hermes, a fleet oiler and two 
escorting warships. 

In the Central Pacific, American attempts to regain the 
initiative were getting underway. The Yorktown was sent 
through the Panama Canal early in January 1942 and rendez- 
voused with the Enterprise to accompany a convoy of troopships 
to Samoa. This brought the total of United States carriers to 
four, but on 11 January the Saratoga was damaged by a torpedo 
from a Japanese submarine southwest of Oahu, and had to be 
sent back to the United States for repairs. She was, however, 
quickly replaced by the Hornet and so the planned raid against 
airfields in the Gilbert and Marshall Islands was not held up. 

The carriers were now grouped in three task forces: TF 8, built 
around Enterprise under Admiral Halsey, TF 11 under Rear- 
Admiral Brown in the Lexington and TF 17 under Rear-Admiral 
Fletcher in the Yorktown. TF 8 and TF 17 were to effect the strike 
while TF 11 was to cover them from a position east of Wake 
Island. The first strike was by TF 8 against Kwajalein Atoll in 


the Marshalls group and inflicted slight damage on shipping in 
return for light losses from defending Zeroes. The strike by TF 17 
on the Gilberts accomplished even less and lost seven aircraft. 
The raid was later described as an extremely expensive form of 
pilot training and it showed up several weaknesses in the US 
Navy’s carrier tactics. The worst was the lack of IFF (Identi- 
fication Friend or Foe) in the F4F Wildcat (the same aircraft 
known to the British as the Martlet), which prevented the Flight 
Direction Officers from distinguishing even the strike aircraft 
from the patrol aircraft and ‘friendlies’ from ‘hostiles’ on their 
radars. Another was the lack of good long-range radios, which 
meant that two-way radio contact could not be guaranteed out- 
side a range of 30 miles. 

The new carrier Hornet was earmarked for an unusual task, 
flying Army bombers to drop bombs on Tokyo as a reprisal for 
Pearl Harbor. When Admiral King’s Air Operations Staff 
discovered that a B-25 Mitchell two-engined bomber could just 
manage a carrier takeoff approval was given for the raid. As it 
was impossible to land again, it was hoped that America’s ally 
China would provide a landing strip for the bombers at the end 
of their mission. 

The Chief of the Army Air Force, General ‘Hap’ Arnold was 
enthusiastic about the plan and selected Lieutenant Colonel 
James Doolittle to lead the raid. After a hectic period of prepara- 
tion the Hornet left San Francisco on 2 April 1942 with 16 B-25s 
lashed to her flight deck. There was no way of concealing them 
and it was put about that the carrier was employed on a ferrying 
mission. She carried most of her normal air group stowed in the 
hangar, but would have had difficulty in defending herself as 
most of the aircraft had to be dismantled to leave room for the 
Army Air Corps maintenance teams. The Hornet would have her 
sister Enterprise as an escort for the most dangerous part of the 
mission, and the two carriers made their rendezvous north of 
Hawaii 11 days later, forming Task Force 16 under Halsey's 
command. 

On 18 April the B-25s were spotted ready for takeoff, leaving 
only 467 feet of flight deck for takeoff. A 40-knot gale was blow- 
ing, making the Hornet pitch violently, but at 0820 hours Jimmy 
Doolittle opened the throttles and, keeping his wheels within the 
'tramlines' painted on the deck to guide the Army pilots, took off 
safely. The rest of the B-25s lumbered off at four-minute intervals 
and, as soon as they were seen to be safely in formation and 
shaping course for Japan, Task Force 16 withdrew at high speed. 

The Japanese were aware of the impending raid, partly from 
analysis of American radio traffic and partly from a signal 
flashed by a small patrol vessel before she was sunk by TF 16's 
escorts. But the use of B-25s was unsuspected and, basing their 
estimates on the range of single-engined aircraft, the Japanese 
defenses expected the raiders a day later. They arrived on a 
spring afternoon and 15 of the bombers dropped their bombs on 
their chosen targets. A stunned defence failed to intercept them 
and they headed for mainland China. Four B-25s crash-landed 
near Chungking and the crew of one was interned by the 
Russians after landing near Vladivostok, but only three of the 
original 80 aircrew were killed. 

The military results of the Doolittle Raid were negligible, but 
it provided a tremendous boost to morale after the unbroken run 
of defeats. President Roosevelt, when asked where the raid had 
started from, referred to James Hilton's novel and claimed that 
the B-25s had flown from a secret base called Shangri-La. To 
commemorate the exploit one of the new Essex Class carriers 
was renamed Shangri-La. 

The next encounter, the Battle of the Coral Sea, came about 
because Admiral Yamamoto's cherished decisive battle had not 
yet come about. His strategy had worked well so far. The US 
Pacific Fleet had been destroyed and a chain of island bases had 
been established to protect the new conquests. But still the 
American carriers eluded him, as the Doolittle raid on Tokyo 
showed only too clearly. It was recognized by the Army that 
Australia was an important base for any counter-offensive 
aimed at their own base at Rabaul. Yamamoto did not believe 
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that the Southwestern Pacific would provide the decisive battle 
(his staff was planning for that in a strike against Midway), but 
he acquiesced in the Army's plans. It all looked so easy to him 
after the staggering series of victories and the Japanese were 
becoming drunk with success. 

The operation included an amphibious invasion of Port 
Moresby and the capture of Tulagi in the Solomons. The Carrier 
Strike Force, under Rear-Admiral Takagi, comprising the 
Shokaku and Zuikaku left Truk on 1 May and by the afternoon 
of 5 May it was in a position to attack any American strike 
against the Port Moresby invasion. Its opposition was Task 
Force 17 with Lexington under Rear-Admiral Fitch and York- 
town under Rear-Admiral Fletcher. The Americans had a slight 
edge, with the same number of fighters as the Japanese, fewer 
torpedo bombers but more dive-bombers. They also had radar, 
and Yorktown had just received the first IFF equipment for some 
of her fighters, but above all they had the benefit of superior 
intelligence about the Japanese dispositions. Not only had the 
Americans broken the code, so that Admiral Nimitz and his staff 
knew exactly what the Japanese objectives would be, but there 
was a constant flow of reports from the Australian 'coast- 
watchers', who reported sightings of Japanese forces. 

First blood went to the Americans, when the invasion trans- 
ports in Tulagi harbor were sighted. On the morning of 4 May the 
Yorktown's aircraft swept over Tulagi sinking four ships and 
damaging three more. On 6 May an Army bomber sighted the 
small carrier Shoho, which was refuelling at Bougainville while 
acting in support of the invasion forces. Before noon the next day 
the Yorktown and Lexington air groups had sunk her with bombs 
and torpedoes. It was realized too late that this could not be the 
Strike Force and that the attack had revealed the presence of 
Task Force 17, but this could not be helped. 

Admiral Takagi, meanwhile was operating well to the north of 
TF 17, but equally unaware of its position. Early on the morning 
of 7 May he received a sighting report of a carrier and a cruiser 
and ordered an all-out strike from the Shokaku and Zuikaku. The 


Below: The British carrier Hermes was sunk by Japanese dive-bombers 
off Ceylon on 5 April 1942. 
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Above: The B-25 Mitchell bombers which carried out Doolittle’s 
Tokyo Raid on 18 April 1942 are parked on the flight deck of 

USS Hornet. 

Above left: B-25s positioned for take off. 

Left: A B-25 climbs away from Hornet’s flight deck en route for Tokyo. 


targets turned out to be the oiler Neosho and her escorting 
destroyer, USS Sims, and they put up such a defense that 51 
aircraft took two-and-a-half hours to sink them. Five precious 
hours were lost in this uncharacteristically inept affair and 
Takagi lost his chance to locate and engage TF 17, which was at 
that moment in the process of preparing to sink the Shoho. Ina 
belated attempt to save the day, the Japanese launched another 
strike at the Yorktown, but an error in calculating the target’s 
position led the strike astray. On their way back they were 
hammered by the Yorktown’s Combat Air Patrol (CAP), which 
shot down nine aircraft for the loss of two of their own. The 
survivors then lost their way and four even tried to land on 
Yorktown in error, until the carriers opened fire. The Japanese 
had wasted 17 percent of their strength on the first day of battle, 
all for an oiler and a destroyer, and still the American carriers 
had not been located. 

The Japanese carriers turned northwards, while the Yorktown 
turned southeast to clear a patch of bad weather which was 
hindering flying, but during the night the Japanese reversed 
their course so as to be able to engage shortly after dawn. They 
kept in touch with the Yorktown’s movements and were able to 
launch a dawn search in the right sector next morning at 0600 
hours, with a strike to follow as soon as the target was located. 

Rear-Admiral Fletcher had no such confidence, for he had no 
idea where Takagi’s carriers were. He handed over tactical 
command to Rear-Admiral Fitch in the Lexington, who ordered 
a big search to be flown off at 0625 hours. At about 0800 hours a 
Japanese plane radioed a sighting report which was intercepted 
by the Americans and passed to Fitch, but almost immediately 
this disquieting news was followed by a report that the Japanese 
carriers had been found. A combined strike of 84 aircraft was put 
up by the Lexington and Saratoga, but 30 minutes earlier the 
Japanese had launched their own strike of 69 aircraft. The 
world’s first carrier-versus-carrier battle had started. 


The two American carriers’ strikes were about 20 minutes 
apart and so Yorktown's CVG-5 struck first, nine torpedo- 
bombers and 24 dive-bombers. The torpedo strike was a failure, 
but two bombs hit Shokaku, one forward which started an avgas 
(aviation fuel) fire, and one aft which wrecked the engine repair 
workshop. Lexington’s group made a navigation error and so 
failed to find the target; after nearly an hour’s search only four 
dive-bombers and 11 torpedo-bombers had sufficient fuel left for 
an attack when they sighted the smoke from the burning Sho- 
kaku. Only one bomb hit, on the starboard side of the bridge, 
which caused little damage and five aircraft were shot down by 
the Japanese. 

The Japanese attack began at 1118 hours, 51 bombers and 18 
fighters operating as a single unit. The raid was detected at 
nearly 70 miles’ range on Lexington’s radar, but a series of errors 
put the eight Wildcats of the CAP at 10,000 feet, between the dive- 
bombers at 18,000 feet and the Zeroes and torpedo-bombers at 
6000 feet. To make matters worse they were not stationed at a 
reasonable distance from the carrier, so that only three fighters 
made contact before the attack developed. There were also 12 
Dauntless dive-bombers stationed at 2000 feet three miles out- 
side the screen to try to break up the torpedo-bombers’ attacks. 
Unfortunately the Japanese torpedo-bombers were flying much 
higher than anticipated, and they simply flew over the Daunt- 
lesses to take up their dropping height inside the carriers’ 
destroyer screen. 

The Yorktown was lucky not to be hit by a torpedo, and her 
maneuverability helped here, but a 250kg bomb hit inboard of the 
island and penetrated three decks before bursting. The longer 
and less maneuverable Lexington was attacked by six torpedo 
bombers, three converging on each bow, and had little chance to 
dodge them. She was hit once on the port side forward and a 
second time amidships, and subsequently by two hits from 60kg 
bombs, which caused only slight damage. 

The Lexington appeared to be holding up well despite her 
torpedo hits. Three fires were burning, but these were being dealt 
with by fire-parties, but the real damage had been done to her 
avgas system by the colossal ‘whip’ of the hull under the blast. 
About an hour after the attack a spark set off a big explosion, 
followed by several minor explosions and a further fire. At 1445 
hours a second big explosion shook the ship and 30 minutes later 
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she suspended flying operations. After 1700 hours she was 
abandoned and three hours later a destroyer scuttled her with 
torpedoes. 

The Yorktown had been luckier. Her fires were soon brought 
under control and at no time was her operational efficiency 
seriously impaired. But the elated Japanese pilots had seen her 
burning furiously and reported that both she and the Lexington 
had been sunk. The Shokaku, badly damaged by fire, was unable 
to recover her aircraft, but she limped back to Japan with so 
much water on board that she nearly capsized in a gale. Her 
sister Zuikaku also needed attention for minor defects and so the 
two best Japanese carriers were out of action for some time. 

The Americans had won an important strategic victory on the 
first day of the battle, but suffered a tactical defeat on the second. 
They had stopped the invasion of Port Moresby, but had lost a 
big fleet carrier in exchange for a small carrier. The Japanese had 
performed better because of their experience, but they had been 
reckless with their aircraft and their superb aircrews, and at a 
crucial stage Admiral Yamamoto was robbed of his two best 
carriers. The Coral Sea marks the high-water mark of Japanese 
naval aviation, the last in that chain of success which had 
started just five months before at Pearl Harbor. 


Above right and below: USS Lexington sustained damage from 
torpedo- and dive-bomber attack at the Coral Sea and she was 
abandoned when the fires aboard became uncontrollable. 
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> DECISION 


_ AT MIDWAY 


The Coral Sea operation had been in Japanese eyes little more 
than a side-show. Although the Army still wanted to capture 
Port Moresby as a prelude to the invasion of Northern Australia, 
Admiral Yamamoto and the Navy saw their prime task as the 
annihilation of the American carriers. 

The small island of Midway was the key to Yamamoto’s plans. 
Its name indicated its position, almost exactly in the center of the 
Pacific. By itself it was of little importance, but the little atoll 
was an important advanced post for the Americans from which 
reconnaissance aircraft could watch the Central Pacific. In 
Japanese hands it would drive a wedge into the American 
defensive triangle which had its base on the west coast and its 
apex at Pearl Harbor, and Yamamoto knew that the Pacific 
Fleet must come out to defend it. Fighting at such a distance 
from Japan would pose problems, but the Combined Fleet staff 
knew that the chance of luring the American carriers into a trap 
was well worth the risk. The Doolittle Raid added weight to the 
argument for although the American carriers had achieved very 
little so far it was clear that nothing but mischief would follow if 
they were not sunk. 

The plan was complex but sound. Four fast carriers would 
provide air strikes on Midway, with a powerful surface force 
backing it up. To make doubly sure the Aleutian Islands 1500 
miles to the north were to be attacked and two islands occupied 
to provide bases for aerial reconnaissance in case the Americans 
should try to attack the Kurile Islands, to the north of Japan. 
This force would have two light carriers and a covering force 
comprising three battleships and a light carrier would be in 
position 500 miles southwest of the Aleutians and 1150 miles 
northwest of the Midway carrier force. This covering force also 
had the task of watching for any American force trying to 


Right: The USS Yorktown, accompanied by a fleet oiler, steams 


toward Midway. 
Below: Repair parties and firefighters work on the crippled Yorktown 


during the Battle of Midway. 


outflank either the Aleutian or the Midway striking forces. The 
plan called for a rapid occupation of Midway to allow bases for 
reconnaissance aircraft to be set up and so two seaplane carriers 
were allocated to the surface forces covering the assault. It was 
expected that the Americans would take a day to react to the first 
attacks, leaving two days clear for occupation and preparatie 
for the decisive battle. 

There were however two major snags to the plan. The first was 
that it all hinged on surprise and the second was that the 
Japanese had poor intelligence on the number and whereabouts 
of the US Navy’s carriers. The naval code had been broken some 
months before and so Admiral Nimitz knew that a major opera- 
tion was planned for the Central Pacific. Possession of this code 
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also helped the Americans to foil a plan to fly a large seaplane 
over Pearl Harbor to check on ship movements in and out. As a 
result the Japanese had no news from that source and, to make 
matters worse, the patrol line of 13 submarines was positioned 
between Pearl Harbor and Midway after TF 16 and TF 17 had 
passed on their way to Midway. This was the last chance that the 
Japanese had of finding out the strength of the Americans and 
they remained convinced that only two carriers were operational 
in the Pacific. 

The most important piece of information which eluded the 
Japanese was the fact that the Yorktown was not only afloat but 
in fighting trim. She had arrived at Pearl Harbor on 27 May 
bearing the scars of her bomb-damage in the Coral Sea battle and 
it was estimated that it would take three months to repair her. 
With the knowledge that the Japanese were heading for Midway, 
Nimitz ordered the Navy Yard to make every effort and the 
Yorktown sailed three days later, after 1400 men had worked on 
her round the clock. She was not 100 percent repaired but was 
battleworthy. 

The Americans had been forced to make changes in their 
command. Rear-Admiral Fletcher continued to fly his flag in the 
Yorktown as commander of TF 17, but Halsey had fallen ill and 
the command of TF 16 passed to Rear-Admiral Spruance. 
Although not an aviator Spruance had commanded the screen 


Far left: A map of the Battle of Midway. 

Left: Frank Fletcher (seen here as a Vice-Admiral later in the war) 
commanded Task Force 17 at the Coral Sea and Midway. 

Below: Douglas TBD Devastator torpedo-bombers suffered appallingly 
heavy losses at Midway. 
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under Halsey and backed up by Halsey’s highly competent air 
staff he was to prove an able task force commander. 

The Japanese could muster the Akagi, Kaga, Hiryu and Soryu 
for the Carrier Strike Force. The small carrier Hosho was to sail 
with the main body of the fleet, the Ryujo and a new light carrier 
the Junyo were with the Aleutian invasion force and the light 
carrier Zuiho was to accompany the Support Force. The Aleutian 
diversion robbed the Midway force of the Ryujo’s air group (37 
aircraft) and the 77 aircraft carried by the Junyo and Zutho. 

The early warning of the attack enabled TF 16 and TF 17 to be 
in position covering Midway, 400 miles to the northeast, and also 
enabled Admiral Nimitz to ignore the diversionary attack on the 
Aleutians. On 3 June a Catalina sighted the invasion force under 
Admiral Kondo about 800 miles west of Midway and that after- 
noon a series of air attacks started from the aircraft based on 
Midway, most of them ineffectual. By nightfall the two opposing 
carrier forces were closing on Midway, neither aware of the 
other's whereabouts, and by dawn on 4 June they were only 248 
miles apart, the Americans to the east of the Japanese. The only 
difference was that the Americans knew they were looking for 
carriers; the Japanese were not even certain that any American 
carriers could be in the vicinity. Admiral Nagumo launched 108 
aircraft for the first softening up of Midway's defences, but he 
cautiously held back Kaga's air group in case any American 
ships were sighted. Fletcher took much the same precaution by 
launching only ten Dauntlesses from the Yorktown to search to 
the north, just to make sure that the Japanese task force had not 
turned his flank. 

At 0602 hours Admiral Fletcher learned from a Catalina that 
the Japanese carriers had been sighted 207 miles northeast of 
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TF 16 (Spruance) 
carriers: Enterprise, Hornet; 
6 cruisers, 9 destroyers 


{ Midway 50 miles 


Midway and five minutes later he ordered Spruance to launch a 
strike from Enterprise and Hornet. He himself would launch 
Yorktown's aircraft as soon as the Dauntlesses had been re- 
covered and refuelled. Spruance's Chief of Staff decided not to 
fly a reconnaissance mission to confirm the Catalina's sighting, 
but to attack straight away to catch the Japanese carriers in the 
middle of recovering and refuelling the Midway strike. It was a 
rash move, for as we know, Nagumo had kept back over 90 air- 
craft, but as yet he had no idea that the two carriers were so close. 

Although the American attacks were made piecemeal their 
frequency and tenacity kept up the pressure on Nagumo. At 0707 
hours four bombers and six torpedo-bombers attacked Akagi and 
Hiryu, but the Japanese CAP mauled them severely and seven 
aircraft were lost without scoring a hit. Nagumo now reached 
the conclusion that Midway's defences had not been silenced 
sufficiently and ordered a follow-up attack using the aircraft held 
back for strikes against ships. This meant striking down the 
B5Ns to the hangars for removal of the torpedoes and rearming 
with bombs. Then at 0728 hours, just 14 minutes after the order 
had been given, came a report from a floatplane to say that TF 16 
had been sighted. The report was vague and did not mention the 
carriers or the fact that they were flying off aircraft. Nagumo 
hesitated, asked the floatplane to amplify its report and then 
suspended the bombing-up of the remaining B5Ns. 

Meanwhile the attacks from Midway started again. The first 
was at 0755 hours on the Hiryu and Soryu, the second came at 
0810 hours and the third at 0830 hours. They achieved nothing, 
but the third attack coincided with the return of the first Midway 
strike aircraft and this delayed the recovery of the aircraft to 
such an extent that ditchings and crashes of damaged aircraft 
pushed the total losses up to 36 aircraft, or 33 percent of the 
strike. The final aircraft was not safely back on board until 0917 
hours. The delay was fatal, for at 0820 hours Nagumo had 


Left: SBD Dauntless dive-bombers played a major part in the victories 
at Coral Sea and Midway. 

Below left: The carrier air strikes at Midway. 

Right: Yorktown's funnel and tripod mast were damaged by the second 
Japanese bomb to hit her. 

Below: A new Yorktown joined the fleet in 1943. 
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received his first intimation that the mystery task force sighted 
at 0728 hours might include a carrier. 

Nagumo had been outmaneuvered and knew it, but he finished 
the recovery of his aircraft and resolutely turned his carriers 90 
degrees north to get in position for a strike against TF 16. Even 
the arrival of the first wave of attackers at 0925 hours had little 
effect on these preparations for as before they were unco- 
ordinated. The first wave of 15 Devastators from Hornet was shot 
down by the CAP and flak, then Enterprise’s strike went in with 
14 Devastators, scored no hits and lost 10 aircraft. Finallv 
Yorktown's 18 Devastators attacked and were beaten off with the 
loss of 10 more. Of the other aircraft in the strike, 35 dive-bombers 
and 10 escorting fighters failed to find the Japanese ships. All the 
fighters had to ditch when they ran out of fuel and only 11 
bombers reached Midway. Another 59 Dauntlesses had over- 
flown the estimated position and had turned back towards 
Enterprise when they sighted a lone Japanese destroyer heading 
back to the carriers. The Air Group Commander correctly 
interpreted her movements and sighted the carriers at about 1005 
hours. They were in a diamond formation, with Hiryu leading. 

The 12 aircraft began a diving attack on Kaga, while the 
remaining aircraft went for the flagship Akagi. The third squad- 
ron attacked Soryu four minutes later. 

The concentrated attack was a brilliant success. The Akagi 
was hit twice, once by a 1000-pounder which hit the edge of the 
center lift and burst in the hangar and by a 500-pounder which 
burst on the after end of the flight deck and set fire to parked 
aircraft. The Kaga was hit by four 1000-pounders of which three 
penetrated the hangar. The Soryu took three 1000-pounders in a 
line down the center of the flight deck and two penetrated the 
hangar. All the dive-bombers survived the attack, although 18 of 
the aircraft from the Enterprise were either shot down on the way 
home or had to ditch because they could not find their ship. 

Of the three stricken carriers the Kaga was the worst hit, with 
the forward part of the ship set on fire. The third bomb hit just in 
front of the island and killed nearly everyone on the bridge, 
including the captain. The flight officer, the only surviving 


36 


officer on the bridge, took over command and tried to fight the 
fires, but nothing could make any impression on them. The ship 
was abandoned about three hours after the attack. The Soryu 
was set on fire from end to end, and shortly after 1040 hours lost 
rudder control. Her captain gave the order to abandon ship at 
1045 hours, but the blazing hulk continued to drift for another 
eight hours before sinking with the loss of about 700 of her crew. 
The Akagi was racked by fire and explosions, but stood up better 
to the damage. Her captain took energetic measures to fight the 
fires and gained time for Admiral Nagumo to shift his flag to a 
light cruiser. At 1130 hours all survivors except the damage- 
control parties were evacuated, but even they abandoned ship 
at 1915 hours. 

Despite the disabling of three of his carriers, Nagumo still had 
a trump card in the undamaged Hiryu. She was ordered to launch 


an immediate counter-strike, with the certain knowledge that 
the Americans had used all but 17 of their strike aircraft and that 
the 60 Devastators and Dauntlesses which had just departed 
would need at least four hours to refuel and rearm for a second 
strike. Hiryu had her problems as well, for she had lost 10 out of 
the 27 bombers sent to Midway, and the survivors needed repairs 
and servicing before they could take off. Thus she could not 
launch a coordinated bomb- and torpedo-attack. 

The Yorktown was the only American carrier with search 
aircraft left and so she launched ten Dauntlesses at 1130 hours 
before recovering her strike aircraft. Half an hour later her 
radar detected the Hiryu’s strike and her defending Wildcats 
were vectored out to intercept at 15 to 20 miles. Aboard the 
carrier last-minute precautions were taken; refuelling was 
stopped and the avgas supply system was flooded with carbon 
dioxide gas to damp down the deadly vapor. 

A lethal dogfight developed over the Yorktown, with many of 
the attackers jettisoning their bombs, but eight of the D3A ‘Vals’ 
did not, and broke out of the dogfight to streak in through the 
screen. Six were shot down but three bombs hit the carrier. One 
burst on the flight deck and set aircraft ablaze; the second burst 
in the funnel and blew out the fires in five out of the six boilers, 
while the third penetrated three decks before bursting. An avgas 
fire was started, but fortunately the magazines were promptly 
flooded, the cofferdams surrounding the fuel tanks were flooded 
with carbon dioxide gas, and the fire did not spread. But the ship 
had lost nearly all power and by 1220 hours was stopped. 

Admiral Spruance detached two cruisers and two destroyers 
from TF 16 to provide extra AA cover for the crippled carrier and 
by 1320 hours she had three boilers working and could make 20 
knots. The fire was still burning but was under control. She had 
flown her CAP to the other carriers, but was now able to resume 
the fuelling and arming of her remaining strike aircraft. About 
an hour later one of the-screening cruisers reported that she had 
detected Hiryu’s second strike, the ten B5N torpedo-bombers and 
six escorting Zeroes. They were heading for the Yorktown rather 


Left: The carrier Hiryu maneuvers to avoid the bombs of B.17s 

flying from Midway Island. 

Right: Hiryu ablaze after attack by Dauntless dive-bombers. She sank 
the following day. 

Below: USS Wasp was lost off Guadalcanal. 


Above and right: USS Hornet was crippled by air attack during the 
Battle of Santa Cruz in October 1942. She was abandoned by her crew 
and finished off by Japanese destroyers. 
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than the two undamaged American carriers, and so once again 
fuelling was stopped and the fuel system was flooded with 
carbon dioxide, but there was time to fly off eight fighters. 

This time the CAP was not so successful in breaking up the 
attack, and only two ‘Kates’ were shot down before they reached 
an attacking position. The CAP then chased the ‘Kates’ through 
their own AA barrage and stopped them from dropping more 
than four torpedoes, but two of these struck the Yorktown on the 
port side. Only five ‘Kates’ returned to Hiryu to report that they 
had sunk the carrier. The Japanese, well aware of what had 
happened to their own carriers that morning, could not believe 
that the carrier they had seen burning at noon could have been 
operational so soon, and so they jumped to the conclusion that 
they had just inflicted torpedo hits on a second carrier. As we 
know, they credited the Americans with having only two carriers 
fit for sea and so they were now certain that they had wiped out 
both of them. By a coincidence the three carriers of TF 16 and 
TF 17 were sisters and virtually identical in appearance. 

The Yorktown was battered but still afloat. Once again power 
was lost and the ship lay dead in the water. She had already 
diverted her Dauntlesses to the Enterprise, and the fight con- 
tinued to check the flooding. By 1500 hours she was: listing 26 
degrees to port and the order was given to abandon ship. 

While the attack on Yorktown was developing one of the ten 
Dauntlesses which she had launched earlier reported the posi- 
tion of the Hiryu and so TF 16 prepared a forlorn hope strike with 
allits remaining aircraft. These were pitifully few, 4 Devastators 
and 24 Dauntlesses from Enterprise and 22 Dauntlesses from 
Hornet, with 50 fighters. Enterprise started to launch her strike, 
24 Dauntlesses, at about 1530 hours, followed 30 minutes later by 
16 Dauntlesses from Hornet. The Wildcats were all held back for 
the CAP, and none could be spared to escort the strike. 

The Hiryu was preparing for a third strike against the Yorktown 
at 1630 hours, but it had been postponed until 1800 hours to give 
time for the exhausted crew to have an evening meal. That meal 
was never finished, for without warning 13 dive-bombers attacked™ 
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out of the sun, while others attacked her escorts. The first three 
bombs missed but then four hit, two forward of the island and 
two amidships. Once again there was a searing explosion of fire 
in the hangar, and the warheads and bombs stored in readiness for 
the next strike began to explode. Despite this damage the Hiryu 
continued to steam at 28 knots. Nothing could stop the flames 
for the bomb blast had destroyed the fire-fighting equipment and 
the fires gradually spread through the ship. She burned through 
the night, and the order to abandon ship was not given until 
0230 hours the next morning. Despite a torpedo from an escorting 
destroyer to scuttle her she was still afloat next morning, but 
sank at about 0900 hours. 

To Admiral Yamamoto on board his flagship, the giant battle- 
ship Yamato, the situation was surprisingly still hopeful, al- 
though he was stunned by the loss of the four magnificent car- 
riers. He ordered the Second Mobile Force in the Aleutians and 
Admiral Kondo's Second Fleet to meet the Main Body northwest 
of Midway. This would give him in little over 24 hours a concen- 
tration of force, with the light carriers and the Hosho; even after 
the sinking of Hiryu the Japanese had as many aircraft left as the 
Americans. But the Japanese had no experience of being on the 
losing side and Yamamoto's estimate of the time needed to con- 
centrate such a large force was too low; only Admiral Kondo's 
two battleships joined Nagumo by the morning of 5 June, and 
even the Commander-in-Chief himself was still out of touch. 
In any case Spruance had very prudently withdrawn his two 
carriers to the east at dusk, so there were no carriers to be sunk 
by the Japanese, although their reconnaissance aircraft had 
swung from one extreme to the other and were now reporting 
four carriers present. 

Early on the morning of 5 June Yamamoto conceded defeat by 
ordering the withdrawal of the invasion forces, although the 
covering forces to the north were told to devote their attention 
to the assault on the Aleutians. As soon as the withdrawal was 
noticed the American carriers gave chase, but inaccurate re- 
porting resulted in the air searches missing opportunities to 
inflict further damage. It was a disappointment to Spruance 
and Fletcher but they had just won the most important single 
victory of the war in the Pacific and had more than enough laurels. 

The implications of the Battle of Midway were far-reaching. 
Although the war had not been lost the Japanese had been given 
a severe shock. It is said that Imperial headquarters was sunk 
in black despair for several weeks, fearing an immediate Ameri- 
can attack on Japan itself. The loss of the carriers was bad enough, 
but at least 260 aircraft had been lost, and 45 percent of the air- 


Above left and below: USS Wasp was torpedoed by a Japanese 
submarine off Guadalcanal on 15 September 1942 and was abandoned. 
The Wasp had previously served in the Mediterranean. 

Left: A bomb hit Enterprise abaft the island and blew two SBDs off the 
flight deck during the Battle of Santa Cruz. 
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crews. These losses could have been replaced but now a fatal 
rift between the Army and the Navy opened up. Even when the 
full losses became known the Army continued to plan for further 
expansion as if Midway had not happened. The Navy was now 
forced to overextend its resources at just the moment when it 
should have been resting and rebuilding its strength. For the 
Americans it was an obvious strategic victory and, although 
the loss of the Lexington in the Coral Sea and the Yorktown at 
Midway were hard blows, the first of the new Essex Class was 
not far from completion. The worst of Admiral Yamamoto’s 
fears had come to pass: the big battle had been fought without 
accomplishing the destruction of the main American fleet and 
now it was to be a war of industrial production, which in the long 
run the Japanese must lose. 

There were in fact to be only two more genuine carrier-to- 
carrier battles, the Eastern Solomons on 24 August and Santa 
Cruz on 26 October 1942. These were brought about because of 
the Japanese Army’s insistence on occupying the Solomons. 
That precipitated the ferocious struggle for Guadalcanal and 
the two battles were part of the struggle for domination of the 
area. In the first engagement the Ryujo was sunk and the Enter- 
prise was damaged, and as at Midway the Americans won a 
strategic victory by preventing an invasion. Then on 31 August 
the Saratoga was damaged by a torpedo from submarine and had 
to return to the United States for repairs. On 15 September the 
Wasp was also torpedoed, but this time the ‘whip’ of the hull 
ruptured avgas lines and fire mains and the carrier was gutted 
by fire. Within 30 minutes she was abandoned and sinking, leav- 
ing the Hornet the only carrier in the front line for a while. Fortu- 
nately the Enterprise returned to active duty only two days 
before the Battle of Santa Cruz, for the two carriers were faced 
by Nagumo's Striking Force, comprising the ShokaRu, Zuikaku, 
Zuiho and Junyo. Their last success was to be the sinking of the 
Hornet, in a classic attack by dive-bombers and torpedo-bombers. 
Although she stood up nearly as well as her sister Yorktown to 
the widespread damage she eventually had to be scuttled to 
avoid capture. The coup de gráce was administered by Japanese 
destroyers. 

Santa Cruz was a technical victory for the Japanese, for on 
paper they had only suffered damage to the Zuiho and Shokaku. 
But they had lost over 100 aircraft and most of their crews, thanks 
to prodigal use of them over Guadalcanal. When the Guadalcanal 
campaign finally petered out at the beginning of February 1943 
it was clear that a turning point had been reached. Although the 
US Navy had lost two carriers, eight cruisers and 14 destroyers, 
the Japanese Naval Air Force had lost a thousand front-line 
aircraft and with them most of the crews. In the long run these 
losses were to outweigh even the staggering losses on land. 
What makes them even more significant is the fact the Japanese 
Navy was pursuing no important strategic aim but merely sup- 
porting the Army. 
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The intervention of hurriedly converted mercantile escort 


carriers in the Battle of the Atlantic in March to May 1943 had 


been decisive and by the summer of that year the declining U-Boat 
threat allowed the British to switch more of their naval air 
strength to the offensive. 

Asearly as 1941 German communications in Northern Norway 
had been a priority target, in order to take the strain off the con- 
voys which carried vital war material to Russia. In March 1942 
the Victorious and her Albacores had a rare chance to attack the 
battleship Tirpitz at sea but failed to hit her. Despite the small 
scale of the attack the Tirpitz had a close shave and even if the 
Royal Navy was disappointed by the result the Kriegsmarine 
was highly impressed. On Hitler's orders the Tirpitz was told 
not to remain at sea if a carrier was known to be at sea. 

In 1943 the Furious was the backbone of the Home Fleet's 
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carrier force, for the Victorious was sent to the Pacific at the end 
of 1942 to make up numbers after the loss of the Hornet and Wasp 
and the disabling of the Enterprise. The other big carriers were 
usually in the Mediterranean, apart from the Indomitable, 
which after July was under repair. Only three offensive opera- 
tions could be undertaken in 1943, and the USS Ranger took 
part in the third, the only American carrier strike in Northern 
European waters. Her air group attacked German shipping at 
Bodo on 4 October 1943 and her Dauntlesses and Avengers sank 
or damaged 10 ships for the loss of five aircraft. 

On 3 April 1944 the Home Fleet mounted Operation Tungsten, 
using the Furious and Victorious and the escort carriers Emperor, 
Searcher, Pursuer and Fencer to strike at the Tirpitz in Kaafjord. 
Careful planning and rehearsal enabled the Barracuda dive- 
bombers to take the Germans completely by surprise. The Tirpitz 
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Above: Grumman F4F Wildcats test-fire their guns during 
preparations for the Torch landings. 

Right: Flying operations from USS Monterey (CVL.26) are viewed from 
her open compass platform. 


was hit by 14 bombs and suffered over 400 casualties and only 
two Barracudas and a Hellcat were shot down. The Hellcats 
and Wildcats had supported the strike by strafing the target and 
suppressing the enemy flak, while fighter cover was given by 
Corsairs. Had the Fleet Air Arm had something bigger than the 
500-pound bomb the Tirpitz might have been sunk but the RAF 
still insisted that there was no need for anything heavier. 

In July and August the Home Fleet carriers struck again, but 
on both occasions the T'irpitz was surrounded by smokescreens 
in time to foil the attack. The main problem in all these attacks 
was the shelter provided by the steep side of the fjord; the aircraft 
hada severely limited sector in which to make their bombing run, 
while the extensive nets prevented a torpedo-attack. 

Other operations were mounted in Norwegian coastal waters 
to interrupt the coastal shipping, and 100,000 tons of shipping 
was sunk by the fleet carriers alone. Right up to the end of hostili- 
ties in Europe in May 1945 there were of course convoys to and 
from Murmansk and escort carriers sailed regularly with the 
convoys from February 1944. Their operations also helped to 
whittle away German resources, and several U-Boats were 
sunk in the Arctic. 

In the Pacific the time for defensive fighting was over too, and 


by the end of 1943 it was possible to form a Fast Carrier Force, 
Task Force 50. With its six fleet carriers, five CVLs and 700 air- 
craft, screened by six battleships and six cruisers it was the most 
powerful fleet in the world. It was divided into four Task Groups, 
TGs 50.1, 50.2, 50.3 and 50.4. 

The Carrier Interceptor Group (TG 50.1) had as its first task in 
November 1943 to hit islands in the Marshalls group to prevent 
them from reinforcing Tarawa and Makin. The Northern Carrier 
Group supported the Makin landings while the Southern Carrier 
Group attacked Rabaul and Tarawa in turn. The Relief Carrier 
Group was charged with supporting the landings in the Solomons 
and then made a very successful strike on Rabaul which inflicted 
severe damage. 

On 6 January 1944 TF 50 was renumbered TF 58 and put under 
the command of Rear Admiral Marc A Mitscher, one of the US 
Navy’s most skilled aviators. The new carriers were coming 
forward in such numbers that it was now possible to provide six 
fleet carriers and six light fleet carriers. 

The new Fast Carrier Force destroyed all the aircraft defend- 
ing the Marshalls in a strike against Kwajalein at the end of 
January, so that not a single ship was hit by air attack during the 
landings on Kwajalein and Namur. Then it was the turn of Eniwe- 
tok and on 17-18 February the first attack was made on Japan's 
"Gibraltar of the Pacific', the fortress of Truk in the Carolines. 
Truk had been the base of the Combined Fleet for nearly two 
years and it was hoped that an attack on such animportant target 
might even force the Japanese fleet to try a surface action. 

In fact the attack turned out to be a sort of Pearl Harbor in 
reverse. Despite alerts and even a radar warning very few aircraft 
took off in time to cope with the raiders, and nearly 200,000 tons of 
shipping was sunk or damaged. A fierce air battle developed 
but the Japanese lost over 50 aircraft and a further 100 or more 
destroyed or damaged on the ground; the losses were four Hell- 
cats and nine Avengers. Truk was no longer usable as a base 
and the news was received in Tokyo with consternation for it 
meant that the whole defensive perimeter was in ruins. The only 
consolation was that a strike by six 'Kates' on the night of 17 
February broke through the screen and put a torpedo into the 
stern of the Intrepid. But the Essex class were tough ships and, 
although her rudder was jammed, the Intrepid was able to return 
to Majuro Lagoon at 20 knots. 

With the arrival of the British carrier Illustrious in Ceylon 
it was possible to stir up more trouble for the Japanese. Task 
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Force 70 was formed with the Saratoga and Illustrious, to oper- 
ate in the East Indies against Japanese oil and rubber supplies. 
Under the command of Admiral Sir James Somerville the new 
Eastern Fleet celebrated by a devastating raid on the oil refinery 
at Sabang in Sumatra on 19 April 1944. 

Operations showed up weaknesses in the British carrier 
organization. For one thing the air group was small and for 
another the strike aircraft, the Fairey Barracuda had poor 
performance. Nor was the vital importance ofa brisk turn-around 
of aircraft in the hangar and on the flight deck appreciated at 
first by the British, who had to learn the advanced techniques 
from the battle-hardened Saratoga. Eventually the Barracudas 
were exchanged for TBF Avenger torpedo-bombers, and with 
these the Illustrious and Sara were able to launch a second suc- 
cessful strike in May. This time the target was a refinery outside 
Surabaya on the island of Java and only one plane was lost. The 
results were not as impressive as those achieved by the Fast 
Carrier Force in the southwest Pacific but they compounded 
the problems of the Japanese High Command and distracted 
attention from the drive against the Marianas in the Central 
Pacific. 

It has already been said that there were only five great carrier- 
versus-carrier battles, and the greatest of these was the Battle 
ofthe Philippine Sea. Butit was notthe close-run affairthat Coral 
Sea, Midway, the Eastern Solomons or Santa Cruz had been. 
The American carriers were more numerous and their aircraft 
and pilots much better than they had been two years before, 
whereas the Japanese had squandered their magnificent force 
of pilots with no heed for the real danger that was developing. 

Once again the Japanese tried to bring on a decisive battle in 
the vicinity of the western Caroline Islands. The trigger was the 
American landing on Saipan on 15 June, for this island was the 
key to the new ‘inner ring’ of defensive islands which had to be 
held to keep Japan out of range of long-range bombers. It was 
hoped to make up for the shortage of naval aircraft by bringing 
the Americans to battle west of Saipan within range of land- 
based aircraft, flying from Guam, Yap and Rota. 

A big reorganization had taken place at the beginning of 
March, with the Combined Fleet replaced by something similar 


Below: Fire parties deal with a blaze among F4F Wildcats. This was a 
particular hazard on crowded flight deck parks and hangar decks. 
Stringent precautions were always necessary. 
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Above: Map of the Battle of the Philippine Sea. 


to the American task forces. The First Mobile Fleet was put 
under the command of Vice-Admiral Ozawa, with three carrier 
divisions. 

The carriers were sent to Singapore for a short refit and were 
then moved to their forward base at Tawitawi, in the Sulu Archi- 
pelago in the northeast of Borneo. Here they were supposed to 
exercise their inexperienced aircrews, but this proved virtually 
impossible. Enemy submarines were very active, and on 22 May 


Below right: The badly damaged USS Franklin. 
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the Chitose was hit by two 'dud' torpedoes. The threat was so 
great that the First Mobile Fleet was forbidden to put to sea for 
maneuvers and as there was no airfield at Tawitawi the unfortu- 
nate aircrews could not improve their proficiency. 

The land-based air support for Ozawa was to be provided by 
Vice-Admiral Kakuji Kakuta, commanding the Base Air Force 
in the Marianas. Because Japanese carrier aircraft were design- 
ed without the ‘luxuries’ of armor protection for the pilot and 
self-sealing fuel tanks, they could outrange American aircraft 
by as much as 210 miles and so Ozawa knew that he could stay 
out of range and still launch a strike of his own as soon as the 
attacks from the Marianas had whittled down the enemy's num- 
bers. In fact Ozawa intended to fly his carrier aircraft on to Guam 
to be refuelled and rearmed and to make a second strike on Task 
Force 58 on the way back. He was also banking on the easterly 
tradewinds, which would allow him to launch and recover planes 
while steaming towards the enemy, whereas the American car- 
riers would have to turn into wind every time they operated their 
aircraft, particularly when recovering them. The plan also 
provided much better reconnaissance than at Midway, for Ozawa 
was determined to avoid the mistake of not locating all hostile 
carriers. 

Task Force 58 formed part of the 5th Fleet under Admiral 
Spruance, whose proverbial caution had not only provided the 
victory at Midway but had certainly avoided a defeat. Spruance 
correctly saw his main duty as the protection of the Saipan in- 
vasion force and he disposed his four Task Groups to block any 
attack by Ozawa, with special precautions to prevent the Japan- 
ese from slipping past to the north or south. An innovation was 
to pull the battleships out of the task group and put them into a 
Battle Line under Admiral Lee. The Japanese aircraft would 
first have to face a ‘picket line’ of heavy AA fire before going on 
to tackle each Task Group, its CAP and individual AA defences. 

The First Mobile Force left Tawitawi on 14 June and was 


Right: The Curtiss SB2C Helldiver was an unpopular aircraft with 
its crews. 

Below and bottom: Maps illustrating the fighting on 19-20 June 1944 
during the Battle of the Philippine Sea. This engagement was known 
to US naval airmen as The Great Marianas Turkey Shoot. 
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spotted by two American submarines next day, which alerted 
the 5th Fleet. Land-based reconnaissance planes had made 
contact with TF 58 as early as 11 June and to forestall the inevit- 
able attacks a massive sweep of 208 carrier fighters was made 
over the Japanese airfields, the first of a series of devastating 
raids. The staging posts of Iwo Jima and Chichi Jima were put 
out of action as were Guam and Rota, by nearly continuous 
fighter attacks. The luckless Ozawa would face the fast carriers 
with their strength virtually unimpaired, but to complicate his 
problems Kakuta for some unfathomable reason refused to tell 
him the bad news. From his base on Tinian, Kakuta continued 
to tell Ozawa that his aircraft had inflicted heavy losses in air- 
craft and ships, when in fact every attack had been beaten off 
with heavy loss. He continued to attempt the hopeless task of 
covering all the other bases against diversionary raids, despite 
the fact that everything depended on the ‘stocking’ of Guam 
with 500 aircraft. Despite the fact that he had only managed to 
get 50 aircraft to Guam by the night of 18-19 June he reported to 
Ozawa that the island was secure and well-supplied with aircraft. 

Unaware that he was facing a completely unharmed adversary 
Ozawa took up his battle formation early on the morning of 18 
June, with his Van Force under Vice-Admiral Kurita and the 
light carriers Chiyoda, Zuiho and Chitose in line abreast, 100 
miles ahead. His Main Body, with the Shokaku, Taiho and Zui- 
kaku in one group and the Hiyo, Junyo and Ryuho in a second 
group, brought up the rear. 

The first strike was launched at about 0900 hours the next day 
and was detected on radar by the Battle Line about an hour after 
that. It was a disastrous failure, for the curtain of flak and the 
superior tactics and training of the American fighter pilots 
smashed the attack decisively. Out of the 69 aircraft which took 
off only 37 survived. A second strike was launched by the main 
body just after, with 110 aircraft, but it too was torn to ribbons 
by the massed gunfire of the Battle Line. Only 31 aircraft survived, 


Above: USAAF Republic Thunderbolt fighters are ferried to Saipan 
aboard a carrier. 

Above right: Fire parties struggle to isolate a blaze among parked 
Grumman TBF Avengers (left). 

Right: The Grumman Hellcat began to replace the Wildcat aboard 
US carrie4s in 1943. 


and all they had to show was a near miss on the Wasp. 

Ten minutes after the departure of the second strike a major 
disaster befell the Japanese when the submarine Albacore slip- 
ped through the destroyer-screen and hit the flagship Taiho 
with a torpedo. The explosion jammed the forward aircraft lift 
and ruptured fuel lines and this allowed the deadly vapor to 
fill the hangar. She did not catch fire however and for over six 
hours it looked as if the damage-control parties would be able 
to save the ship. The captain turned his ship into wind and main- 
tained 26 knots and to help clear the hangar of the avgas fumes 
ordered all hatches to be opened. This permitted the avgas vapour 
to spread even further, and at 1530 hours it is believed that a 
starter-button on an electric pump provided the fatal spark for an 
enormous explosion. It is assumed that the avgas explosion set 
off a chain reaction, for the Taiho literally erupted in flame. She 
burned so fiercely that no other ships could approach her, and 
when she sank at 1728 hours only 500 out of a crew of 2150 men 
could be rescued. 

Another submarine the Cavalla hit the new flagship Shokaku 
with four torpedoes at 1222 hours. She was engulfed in flames 
and finally blew up and sank at 1510 hours. Ozawa had already 
shifted his flag twice and finally moved to the Zuikaku. He was 
still determined to force a battle with the Americans and as he 
did not know of the failure of the land-based attacks he felt that 
his 102 remaining aircraft could tip the balance. From Kakuta’s 
reports he believed that several American carriers had been 
sunk and that a reasonable number of his aircraft had reached 
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Guam. None of it was true, particularly not the massive strike 
that Kakuta led him to believe was about to be made against 
TF 58. 

The two fleets drew apart for a while and although Spruance’s 
carriers had a speed advantage he did not sight Ozawa until the 
following afternoon. The news was intercepted by the Japanese 
and immediately Ozawa stopped his refuelling, increased speed 
and prepared a strike. The sighting had been made at 1540 hours, 
which put Spruance in a quandary. If he launched a strike at this 
hour of the day and at a distance of more than 300 miles the air- 
craft would have to land in the dark and some might run out of 
fuel. However the chance to inflict a really crippling blow on the 
Japanese was not to be missed and at 1620 hours he ordered an 
all-out strike with 85 fighters, 77 dive bombers and 54 torpedo- 
bombers. Only 16 minutes later the entire strike was airborne. 

It has already been said that flight deck procedure and turn- 
around time was the key to carrier operations and it is signifi- 
cant that the Japanese had got only 80 aircraft airborne by 1840 
hours, when the first of TF 58's massive strike arrived. The Hiyo 
sank after hits from two torpedoes, while the Junyo, Zuikaku 
and Chiyoda were badly damaged. As for the aircraft and air- 
crew losses, the exultant American pilots dubbed the battle 
‘The Great Marianas Turkey Shoot.’ The final total came to 
some 400 carrier aircraft, 100 land aircraft and a number of float- 
planes, as well as the large majority of their pilots. It was effec- 
tively the end of the Japanese Naval Air Force. 

Tt almost dealt a crippling blow to the Americans as well. The 
carrier aircraft were at the limit of their endurance and it was a 
case of finding the shortest route back. In ones, twos and threes 
they made their way, as the light faded. Admiral Mitscher ordered 
the carriers to close the gap as best they could and the pilots 
throttled back to conserve fuel, but it was 2230 hours before the 
first aircraft were within range of the carriers' homing beacons. 


In the darkness it was impossible to make out more than each * 


carrier's wake, and with aircraft flying around in confusion it 
. was only a matter of time before some collided. Others ran out of 
fuel and as their engines died had to go down into the sea. 

To an ex-pilot the scene was agonising, and eventually Mit- 
scher quietly gave the order, ‘Turn on the lights.’ To illuminate 
the flight decks and mastheads was to run the risk of being tor- 
pedoed or even to be attacked by Japanese aircraft and it had 
never been done since the war began, but Mitscher knew that 
the pilots could not land without illumination. Soon the whole 
of TF 58 wasa blaze of i S, ' i 


each flight deck, masthead lights arid recognition lights to identi- 
fy the individual carrier. Some ships even fired starshell, while 
the flagship of each task group burned a searchlight straight up 
into the sky as a beacon. Many aircraft crashed on landing and 
there was little attempt to find the right carrier as there was 
so little time. In all 100 of the 216 aircraft sent off that day were 
lost, but fortunately the loss of pilots was much lower as many 
managed to ditch near ships or were picked up by flying boats 
and surface ships. Some measure of the carnage is that only 20 
of the aircraft lost were shot down in combat with the Japanese. 

The Battle of the Philippine Sea was the last and greatest of 
the carrier battles and it wiped out the Japanese air groups. 
But Spruance had his critics, who felt that he should have sunk 
more of Ozawa's fleet and the aftermath of the battle was an 
unedifying scramble by other commanders to indict him for his 
alleged timidity. It must be remembered that Spruance did not . 
know exactly what Ozawa's dispositions were at the closing 
stages and there was still a chance that a detached force of Japan- 
ese ships might break through to attack the Saipan invasion 
forces. Another fact that is ignored is the exhaustion of the air 
crews, who had flown to the limit of their endurance, in every 
sense of the word. The critics also forget what happened four 
months later at Leyte, when aggressive tactics by Halsey led to 
a mad chase after a decoy force of light carriers. This opened the 
way to an attack by Japanese surface forces against the invasion 
transports and only a desperate stand by the destroyers and 
escort carriers saved the day. 

Leyte was hardly a carrier battle, but the stand of the ‘jeep 
carriers' off Samar on 25 October 1944 showed how much punish- 
ment these little ships could take. Their air groups were armed 
for softening up beach obstacles and strong-points, not battle- 
ships and heavy cruisers, but still the pilots made dummy runs 
atthe Japanese ships. The CVE Gambier Bay was sunk by numer- 
ous hits from shells and her sister Kalinin Bay was badly damag- 
ed. Eventually Admiral Kurita called off his attack just as he 
seemed certain to break through. 

A more sinister manifestation of Japanese power declared 
itself at Samar, when the first kamikazes or suicide aircraft 
attacked the CVEs. The Santee was jumped by a Zero which 
dived straight onto her flight deck and blew a huge hole. Seconds 


Right: Zuiho under attack on 25 October 1944. 
Below: Escorts attempt to screen the ‘jeep carriers’ during the 


Battle of Samar. | 
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later another Zero broke into a suicide dive over the Suwannee, 
and a third made for the Petrof Bay. Both of these attacks missed, 
but later the Suwannee was hit by a Zero which plunged into 
her and killed 71 men and injured 82. Further attacks followed, 
but the only fatality was the CVE St Lê, which blew up and sank 
after a Zero had set off her ammunition and avgas. 

In March 1945 TF 58 struck the first blow against the Japanese 
home islands since the Doolittle Raid three years before. While 
55 miles off the coast of Kyushu the Franklin was hit by two bombs 
dropped by a low level bomber, both of which detonated in the 
hangar and set fire to the fully fuelled and armed aircraft. A 
minute later the first of a series of explosions rocked the ship 
and these continued for five hours. But she did not sink and the 
fight to get her home began. The carrier was unable to steam, 
but next day she was able to make two knots and this allowed 
the cruiser Pittsburgh to get her in tow. Fires broke out inter- 
mittently but two days later she was able to work up to 22 knots 
and she crept back to Ulithi for more permanent repairs. The 
casualties were on a horrific scale, 832 dead and 270 wounded 
and the Franklin proved so badly crippled that she was never 
put back into service. 

The landings on Okinawa in April 1945 provoked a great on- 
slaught from the kamikazes and as at Leyte they made the car- 
riers their prime target. The Enterprise, Intrepid, Bataan and 
Bunker Hill were all hit, the last-named suffering a terrible 
ordeal. Like the Franklin she was never repaired, but the fast 
carriers were not sunk and the invasion was not delayed. 

Into this witches’ cauldron came the newly formed British 
Pacific Fleet. Although small in numbers its four armored car- 
riers Illustrious, Indefatigable, Indomitable and Victorious 
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were formed into Task Force 57 and given the task of forming 
a buffer to stop the Japanese forces in the Ryukyus from attacking 
the Okinawa invasion. The kamikazes attacked them as avidly 
as they had the American carriers and in turn the Indefatigable 
and Illustrious were hit. But the armored flight decks stood up 
to the impact and the two carriers were back in action almost 
immediately. On 4 May the Formidable was hit by a Zero and 
although the flight deck was holed and 11 aircraft were destroyed 
she was back in action less than 30 minutes later. Two days later 
she was hit again and lost seven aircraft, but the fire was out 
within a few minutes. 

All arms played their part in defeating the Japanese but there 
can be no doubt that the fast carriers decided the outcome. With- 
out their support the ‘island-hopping’ strategy could never 
have been developed and only when the Marianas had been 
captured could B-29s begin to bomb Japanese cities. What was 
even more important was that the carriers had stopped the Japan- 
ese at Midway, an essential prelude to the drive across the Paci- 
fic. One could go further and say that had the atom bomb not 
been dropped on Hiroshima and Nagasaki the fast carrier task 
forces acting in support not only of round-the-clock aerial bomb- 
ing but also of aerial and submarine minelaying could have 
brought Japan to surrender within three months. 


Left: The flight deck crew manhandle an F6F. The Hellcat was a 
robust and maneuverable fighter. 

Below left: US Navy ordnancemen load a torpedo onto a Grumman 
Avenger. 

Below: From their quadruple 40mm Bofors mounting, a guncrew 
watches an F6F Hellcat make its approach. 
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The title of capital ship definitely passed from the battleship to 
the aircraft carrier after VJ-Day. The massed AA batteries of 
the battleships had been useful to protect the fast carriers, but 
their 16in guns were far outclassed by the torpedoes and bombs 
of carrier aircraft. There was no doubt about which would go 
first and a few months after the end of hostilities the first battle- 
ships went into reserve or in the case of the oldest, straight to 
the scrapyard. 

There was serious doubt however about the future of the car- 
rier. The dropping of the atom bomb had led to a renewed frenzy 
of speculation and claims that ‘The Bomb’ had made all ships 
obsolete at a stroke. The old Saratoga and the damaged CVL 
Independence were among the target-ships at Bikini in 1946 
and although the Sara sank several hours after the second test 
many valuable lessons were learned. 


Scrappings of the old carriers and sale of many of the CVEs 
whittled the US Navy's carrier strength down considerably, 
but this left the mighty Midway class and the whole Essex class, 
apart from the incomplete Oriskany. This unit was suspended 
to allow a study to be made of improvements and she would not 
complete until 1950. By the end of 1947, there were 20 carriers 
active in the Fleet, 11 attack carriers, two CVLs and seven CVEs. 

The only other navy with a flourishing naval air arm was the 
British, but the end of hostilities had seen the cancellation of 
many ships. All the older carriers were scrapped, as well as the 
damaged Formidable, leaving three Illustrious class and two 
Implacable Class as the front-line strength. 

The French still had the old Béarn, which was in service as an 
aircraft transport, and a CVE on loan from the British. To give 
the Aéronavale a chance to re-establish itself, the British trans- 


ferred the new light carrier Colossus in 1946 and she became 
the Arromanches. The Netherlands Navy was given her sister 
HMS Venerable, under the new name Karel Doorman. Another 
of the class, HMS Warrior was lent to the Canadians to enable 
them to build on the expertise they had acquired by manning 
two CVEs in the Battle of the Atlantic. The fourth country to 
acquire one of these ubiquitous small carriers was Australia, 
which renamed the Terrible HMAS Sydney in 1948, followed 
later by HMAS Melbourne (ex-Majestic). The Canadians later 
took the Magnificent in place of the Warrior and then the Bona- 
venture (ex-Powerful). 

The big question immediately after the war was how to operate 
jet aircraft from carriers, for many experts considered them too 
fast and dangerous for the job. Three Ryan FR-1 Fireballs were 
operated from the USS Ranger in 1945 and from the CVE Wake 
Island to test the feasibility and as the landings were made with 
partial assistance from the piston engine they do not count as 
true jet landings. This honour goes to a British Vampire fighter, 
which landed on board HMS Ocean on 3 December 1945. Just 
over seven months later the first jet took off from the Franklin D 
Roosevelt. 

As early as 1945 there had been discussion of the possibility 
of arming carrier-borne aircraft with nuclear weapons. The 
idea might have remained on the drawing board but for a coinci- 
dence. The ‘Fat Man’ bomb dropped on Nagasaki weighed about 
10,0001b, which happened to be the payload specified for a new 
carrier-borne bomber. This would ultimately be the AJ Savage, 
a twin piston-engined bomber delivered in 1949. As an interim 
nuclear bomber the P2V-2 Neptune (later a highly successful 


Above: F-4 Phantoms aboard the USS Coral Sea. 
Below: USS America (CV A.66) pictured during her 1965 shakedown 
cruise. 
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maritime patrol and anti-submarine aircraft) was pressed into 
service and it first flew from the Coral Sea on 27 April 1948. 

Even the Midways were a tight squeeze for such aircraft; 
it was said during one of the first Neptune landings that if any- 
thing went wrong the US Navy would have a flush-decked car- 
rier whether it liked it or not! This was a reference to the Con- 
gressional approval in 1948 of a new 60,000-ton carrier to be called 
the United States. She would be the largest warship ever built, 
1090ft long and 130ft wide at the waterline and driven by steam 
turbines at 33 knots. To facilitate flying there would be no island, 
merely Japanese-style funnels projecting to port and starboard 
and, as in the old Hosho and Argus, the navigating bridge would 
be hoisted up hydraulically when needed. There would be no 
centerline lifts, but four deck-edge lifts to leave space for four 
catapults. 

The keel was laid at Newport News on 18 April 1949, ten days 
after the purchase of 39 giant six-engined B-36 bombers was 
announced. The Air Force was well aware that the purchase 
price of 234 million dollars would be challenged by Congress 
and compared unfavorably with the estimated cost for CV.58 
of only 189 million dollars. It was war to the knife and the Air 
Force went so far as to claim that the Navy was lying in quoting 
the price, for it ‘knew’ that the real cost would be close to 500 
million dollars. 

The US Navy was premature in demanding that scarce re- 
sources should be diverted when the feasibility of carrier-based 
nuclear bombing had only just been demonstrated. The argu- 
ment had to be centered on strategic bombing because military 
planners were convinced that the next war would be decided 
by bombing alone. It had not yet become a four-minute affair of 
ICBMs, but ‘conventional’ forces like armies and navies were 
seen as having no future against nuclear attack. 

The verdict of history must be that in principle the Air Force 
was right, for it could deliver more nuclear weapons at less cost. 
The Navy was right to insist on a new carrier but wrong to pin its 
arguments on strategic bombing, for the carrier’s most deadly 
power lies in her ability to destroy an enemy’s control of the sea. 

Fortunately the Navy’s obsession with nuclear strike did not 
preclude modernization of existing carriers. Half of the Essex 
Class were earmarked for modernisation to allow them to oper- 
ate jet aircraft, with a stronger flight deck, larger catapults, 
more powerful lifts, more fuel stowage and better radars. 

The prototype, the USS Oriskany commissioned in September 
1950, after two years of work, just in time for the Korean War. 
The ‘conventional’ conflict that the pundits had said could 
never happen again had arrived and the only way of dealing with 
it was to mobilize Western seapower, to offset the enormous 
local preponderance of North Korean ground troops. Not only 
the carriers were needed but even the battleships played their 
part in bringing seapower to bear on the land war. Korea is moun- 


tainous, making it difficult to establish airfields quickly and so 
carrier aircraft were able to give much-needed support. 

The United States carriers were backed up by four British 
light fleet carriers and the Australian Sydney operating at 
various times. In November 1950 a US Navy F9F from the Philip- 
pine Sea shot down the carriers’ first MiG-15 while one of the 
HMS Ocean Sea Furies shot down one in 1952. At the end of 
April 1951 Skyraiders from the Princeton torpedoed the Hwachon 
reservoir dam. Air Force B-29s had failed to hit the dam with 
guided bombs, but the eight Skyraiders scored six hits with 
torpedoes set for a surface run. The older Essex class on occasion 
even took a hand in shore bombardment with their 5in guns. 

The Korean War had a salutary effect on airy talk about the 


Above: USS Point Cruz (CVE.119) operated as an ASW ship in the 
1950s, with HO4S helicopters. ` 


end of conventional forces. The Cold War which followed had 
to be fought with a mixture of nuclear threat accompanied by 
conventional capability and for this the carrier proved ideal. 
As a result ten more Essex class were commissioned by 1953. 

Meanwhile the British had been quietly pursuing a number 
of interesting developments, all aimed at improving the ability 
of carriers to handle jet aircraft. The first of these was a flexible 
rubber deck installed on HMS Warrior in 1948. The idea was to 
dispense with the weight of the undercarriage in the aircraft 
and the weight of arrester gear in the carrier, but first trials were 
carried out using a Vampire fighter with its wheels retracted. 
It died simply because it would have meant a reduction of flexi- 
bility; naval aircraft would only be able to land on land bases 
equipped with flexible runways and thus the fundamental ad- 
vantage of being able to move aircraft from a land air base out toa 
carrier and back would be lost. 

The next suggestion was for an angled deck. The biggest risk 
in deck landings was still overshooting after missing an arrester 
wire. Even if the aircraft did not crash into the deck park at the 
forward end of the flight deck, it was unlikely to survive hitting 
the crash-barrier without serious damage. To avoid this it was 
proposed to skew the flight deck at 10 degrees to the centerline, 
so that if an aircraft should overshoot the pilot could merely 
open his throttle and go round for another attempt. 

The light fleet carrier Triumph carried out a series of trials 
in February 1952. When similar trials were held on board the 
USS Midway and proved equally successful the USS Antietam 
was taken in hand in September 1952. When she reappeared she 
had her flight deck extended out to the deck-edge lift, allowing 
an 8 degree angled deck with the arrester wires aligned on the 
new axis. 

The next improvement was to the catapult, for the catapults 
used by both the British and the Americans were no longer ade- 
quate to launch the latest aircraft. The Royal Navy produced a 
design for a catapult using a piston driven by steam from the 
ship’s boilers, with the aircraft attached to a connection between 
the pistons by means of a ‘bridle’ which dropped clear after take- 
off. The reserve of power is more than enough to cope with any 
foreseeable aircraft and for the first time since World War I it 
became possible to launch aircraft even while the carrier was at 
anchor. In a series of joint Anglo-American trials 140 launches 
were made and the first US carrier fitted was the Hancock, in 
1954. 

A third invention came forward at this time, a mirror device 
which gave the pilot precise information about his attitude and 
height above the flight deck. By eliminating the ‘batsman’ and 
reducing pilot-error the mirror landing device cut the percentage 
of human error significantly. The basic idea is simple; lights are 
focused into a mirror to produce a pattern which can only be 
seen in line if the pilot is coming in at the right height and with 
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his wings level. Some years ago the US Navy admitted that the 
two inventions, angled decks and landing sights, had saved an 
enormous sum of money by halving the previous ratio of aircraft 
damaged or lost in deck-crashes. 

By the 1950s the West had retreated from its stance on nuclear 
weapons as the only guarantee of world peace. The explosion of 
the USSR’s own nuclear device showed that some degree of 
parity had to be accepted and with that admission came the 
realization that ‘conventional’ forces still had a role to play. 
In the United States the decision against the big carrier had 
been reversed during the later stages of the Korean War, when 
in July 1952 the keels were laid of the first two of a class of 60,000- 
ton carriers: Forrestal (CVA.59) and Saratoga (CVA.60). From 


Above: The modernized USS Hancock (CV.19). 
Below: The ASW carrier Tarawa (CVS.40) sails off the coast of Cuba 
in July 1957. 


Far left: Although automatic approach aids have replaced the 
batsman’s signals, an LSO still monitors all carrier landings. 

Left: The British V/STOL carrier Invincible under construction in 
Below: The nuclear-powered USS Nimitz (CVN.68) embarks ay air 
‘Wing of some 90 aircraft. i: 
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that year the designation CVA was adopted for Attack Carrier 
and this classification was extended to all the modernized Essex 
class as well as the Midway class. 

The Forrestal class represented a quantum leap in carrier 
technique and it owed much to the earlier studies for the 
United States. The centerline lift disappeared entirely and was 
replaced by four deck-edge lifts, one to port and three to star- 
board. Three features were reminiscent of British carriers: the 
closed hangar, the defensive guns sited in groups at the corners 
of the flight deck and the hurricane bow. 

The number of CV As was fixed at 15 in commission and it was 
hoped to build a dozen Forrestals to replace the Essex class even- 
tually. This figure was maintained faithfully, although the 
cycle of refits and movements on and off station sometimes re- 
duced it to 14 or up to 16 carriers. Two CVAs were kept with the 
6th Fleet in the Mediterranean and three with the 7th Fleet in 
the Western Pacific, but to enable them to be relieved every six 
months another two carriers had to be maintained, either com- 
ing forward after refit or in dock. To keep up the tempo a third 
Forrestal, the Ranger, was laid down in 1954 and the Indepen- 
dence a year later. They were followed by the new improved class, 
the Kitty Hawk and Constellation laid down in 1956-57. Two 
more were ordered in 1961 and 1964 to this design, the America 
and John F Kennedy bringing the total up to eight. 

The next step was a logical improvement, the provision of 
nuclear propulsion. Apart from the obvious advantage of virtu- 
ally unlimited endurance nuclear power had specific advantages 
for carriers. First, it provided unlimited steam for the catapults, 
whereas a steam-powered carrier has to maintain a full head of 
steam while flying is in progress. Second, the elimination of 
funnel gases making landing easier, for a steamdriven carrier 
has considerable turbulence at the after end of the flight deck in 
most conditions, when the hot smoke drifts back. Third, the 
island can be redesigned for maximum convenience to personnel 
and flying requirements and radar arrays can be placed where 
they work best, with no fear of corrosion from funnel-smoke. 

The new ship was ordered in Fiscal Year 1958 and was given 
the honored name Znterprise. The keel was laid in February 
1958 and she was launched in September 1960. When she com- 
missioned at the end of 1961 she was the largest warship ever 
built, displacing 85,350 tons at full load, 1123 feet long and 252 
feet wide across the flight deck. With her air group embarked 
the complement rose to 4600 officers and enlisted men, and eight 
nuclear reactors allowed her to make over 30 knots continuously. 
Her configuration followed the lines of the Forrestal and Kitty 
Hawk classes, the most obvious difference being the compact, 
square island; this had specially designed ‘planar array’ radars 
with fixed flat aerials on each face of the bridge, and a round 
‘turban’ top carrying fixed aerials. The combination of a circular 
array and the four planar arrays gave a 360 degree coverage, 
but without the maintenance problems associated with rotating 
antennae. 

The ‘Big E’ had one big drawback. Her cost was a staggering 
451,000,000 dollars, more than twice the cost of the first Forrestals, 
and although she required less frequent docking she needed 
more men with more specialized training to run her. The shock 
was so great that Congress would not vote funds for another 
carrier in Fiscal Years 1959 or 1960. For the second time the 
wisdom of building big carriers was questioned, but this time it 
was the Treasury rather than the Air Force leading the opposi- 
tion. The Navy was divided on the issue; many senior officers 
wanted an all-nuclear navy but others argued that if nuclear 
propulsion was going to cost over 100,000,000 dollars extra then 
it was better to have conventional or 'fossil-fuelled' carriers 
rather than none at all. 

The problem with running a nuclear carrier is that only 
nuclear-powered escorts are really suitable to operate with 
her. Her ability to move at high speed for long periods rapidly 
outstrips the endurance of an oil-fired DDG or DLG and having 
to wait while her escorts refuel from an oiler means a greater risk 
of attack from submarines or surface-to-surface missiles. At 


least an oil-fired carrier can refuel her escorts while under way, 
but a nuclear carrier does not carry suitable fuel. The cost of 
nuclear power is all but prohibitive and to date there are no signs 
of it becoming cheap enough to make any significant difference 
to the argument. The only point in its favor (as far as cost is con- 
cerned) is the longer time between machinery overhauls. Where- 
as steam boilers need cleaning and eventual retubing, the Enter- 
prise ran for three years and logged 207,000 miles before her 
reactors had to be 'refuelled' with new enriched uranium cores. 
In 1965-69 she logged 300,000 miles on these new cores and the 
cores installed in 1969-71 are expected to last for 10 to 13 years. 

Congress compromised on the issue of carriers by authorizing 
a further two Kitty Hawk class in FY 1961 and 1963, the America 
and John F Kennedy, after a bitter wrangle. Then the nuclear 
lobby succeeded in getting five nuclear-powered carriers author- 
ized in Fiscal Years 1967, 1970, 1974 and 1980-81, the Nimitz, 
Dwight D Eisenhower, Carl Vinson and CV.71-72. But time was 
running out, with inflation pushing up costs every year and 
labour shortages in the shipyards extending the building times. 
The Nimitz and Eisenhower took seven years to build (three 
years more than Enterprise) and cost an average of about 
2,000,000,000 dollars each. 

A number of navies turned to helicopter carriers. The French 
built an interesting hybrid cruiser-carrier, the Jeanne d'Arc, 
with a conventional bow and centerline superstructure for- 
ward and a flight deck aft, while the Spanish acquired the old 
CVL Cabot and renamed her Dédalo after a ship which had 
carried autogiros in the 1920s. The British ran their carrier 
Hermes as a fixed-wing carrier for several years, but then con- 
verted her to ASW, and the small carriers in the Australian, 
Argentine and Brazilian navies replaced strike aircraft either 
partially or totally with Tracker ASW aircraft and ASW heli- 
copters. 

The British were working on a revolutionary new aircraft, 
a Vertical/Short Take Off and Landing (V/STOL) machine 
called first the P.1127, later the Kestrel and ultimately the 
Harrier. This unique fixed-wing aircraft has four swivelling 
exhaust ducts which can be rotated downwards for a vertical 
takeoff and landing, in much the same manner as a helicopter, 
but once aloft it becomes a conventional turbojet strike aircraft. 
The prototype flew in 1960 and only three years later a series of 
trials was conducted aboard HMS Ark Royal. Since then the 
Harrier has landed and taken off from a bewildering variety 
of ships, from helicopter platforms on the sterns of small ships 


Below: Task Group Alpha was formed around the unmodernized 
Essex Class carrier Valley Forge to evaluate antisubmarine warfare 
tactics. 
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and the wooden flight deck of the Spanish Dédalo, to the flight 
deck of the Italian helicopter-carrying cruiser Vittorio Veneto 
to show its versatility. 

The problem with V/STOL is that at this early stage of its 
development the aircraft are limited in performance by the 
weight devoted to the V/STOL capability and the heavy con- 
sumption of fuel. In other words, there are jobs which only a big 
fixed-wing aircraft can do, such as high-speed interception. 
The Harrier is the pioneer of a new generation of V/STOL air- 
craft but for the moment it is the only one available and its 
limitations have to be accepted. 

The Royal Navy pressed on with its plan to build an anti- 
submarine helicopter carrier to provide some sort of screen for 
‚its ships. Officially the idea of a big carrier was dead and the Sea 
Harrier was only a design on a drawing board, but the people 
responsible for drafting the new design courageously decided 
to make sure that the new ship would be capable of operating the 
Sea Harrier when and if it was approved. 

The ever-expanding Soviet Navy finally decided to provide 
itself with a naval air arm, having previously relied on land- 
based aircraft. In 1968-69 two helicopter carriers were commis- 
sioned, the Leningrad and Moskva, and in 1971 the keel of a 
much more ambitious ship was laid. She emerged in 1976 as the 
cruiser-carrier Kiev, a 40,000-ton ship with a surface-missile 
armament forward and a nearly full-length angled flight deck. 
The arrival of the Kiev on the scene in 1976 threw Western naval 
observers into paroxysms of excitement, for on her flight deck 
were four Yak-36 Forger V/STOL strike aircraft. Suddenly the 
Soviet Union seemed to be getting into the carrier game after 
conspicuously ignoring it for over 50 years. 

After a more careful appraisal the hybrid nature of the Kiev 
is more apparent. For one thing the flight of Forgers appears to 
have been embarked for evaluation rather than as part of an 
operational unit. For another they fit so tightly into the after 
lift that the design of future V/STOL aircraft for the Kiev Class 
will be badly restricted. The second ship, Minsk has appeared, 
and the third ship, Komsomolets appears to be still under con- 
struction. There is now evidence that the Soviet Navy is plan- 
ning a big carrier on American lines. It is strange irony that one 
of the continuing arguments against carriers for the US Navy 
used to be that ‘the Russians don’t have them, so why should we?’ 
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Above: A Vought A-7 Corsair II is launched from USS Ranger's waist 
catapult during operations off Vietnam in January 1968. 

Below: The crowded hangar deck of USS Enterprise (CVAN.65) 
illustrates some of the problems of aircraft maintenance aboard a 
carrier. 
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